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Executive  Summary 


The  Department  of  Defense  (DoD),  through  the  Environmental  Security  Technology 
Certification  Program  (ESTCP),  demonstrates  innovative  energy  technologies  that  address  the 
following  objectives: 

•  Reduce  energy  costs.  The  United  States  Government  (USG),  and  the  DoD  in  particular, 
represents  a  significant  portion  of  American  energy  usage.  Specifically,  the  US 
Government  accounted  for  1,117  trillion  BTU  of  the  97,301  trillion  BTU  consumed  by 
the  United  Stated  in  201 1  [1],  The  DoD  was  responsible  for  consumption  of  890  trillion 
BTU,  or  approximately  80%,  of  the  Federal  Government’s  use  [1]. 

•  Mitigate  environmental  impacts.  The  majority  of  facility  energy  consumed  by  the  DoD 
comes  from  fossil  energy  sources  (695  trillion  BTU  in  2011)  [1],  which  contributes  to 
greenhouse  gas  (GHG)  production. 

•  Improve  assurance  and  energy  security.  DoD  facilities  rely  on  commercial  electric 
grids  for  power,  and  this  reliance  creates  a  risk  for  continuity  of  critical  mission 
operations. 

In  201 1,  renewable  energy  accounted  for  just  9%  of  total  energy  consumption  in  the  US,  and  just 
5%  (or  0.45%  overall)  of  that  (477  trillion  BTU)  was  derived  from  waste  [1].  Waste  is  abundant 
through  the  populated  world,  and  DoD  installations,  both  fixed  and  forward,  are  no  exception. 
The  ubiquity  of  waste  and  its  chemical  energy  content  make  it  a  good  candidate  alternative  fuel 
choice,  and  specifically  as  a  potential  means  to  address  the  three  above-referenced  DoD 
objectives.  In  FY2010,  the  Department  of  Defense  generated  approximately  6,600  tons  per  day 
of  municipal  solid  waste  (MSW),  excluding  construction  and  demolition  (C&D)  waste  [2],  This 
waste  provides  a  potential  to  capture  approximately  165  MWe  of  electricity  and  500  MWT  of 
waste  heat,  resulting  in  a  net  solid  waste  reduction  to  landfills  of  6,300  tons  per  day. 

DEMONSTRATION  HARDWARE 

Infoscitex  Corporation,  in  collaboration  with  MSW  Power  Corporation,  evaluated  the  potential 
of  a  distributed  waste -to-energy  conversion  (WEC)  system  to  provide  fixed  DoD  sites  with  a 
local,  controllable  supplemental  energy  source.  The  Green  Energy  Machine  (GEM)  WEC 
system,  developed  by  1ST  and  productized  by  MSW  Power,  was  demonstrated  at  Edwards  Air 
Force  Base  (AFB)  in  California.  The  GEM  system  is  an  integrated,  stand-alone,  3  ton-per-day 
throughput  system  consisting  of  three  major  modular  components: 

•  Waste  Handling.  A  versatile  solid  waste  preprocessing  unit  capable  of  converting  a  range  of 
waste  streams  (refuse  derived  fuel  and  biomass,  such  as  wood),  into  waste -based  fuel  pellets 
of  ideal  size,  density,  and  moisture  content  for  gasification. 

•  Gasifier.  A  clean-burning  gasification  unit  capable  of  generating  a  low  tar,  low  particulate 
producer  gas  of  composition  suited  to  produce  on-site  electricity  from  an  electrical  generator. 

•  Electrical  Generator.  An  electric  generator  for  the  ESTCP  demonstration  unit  designed  for 
operating  with  diesel  fuel  was  modified  to  accept  producer  gas  from  the  GEM  gasifier.  The 
commercial  genset  has  an  original  rated  capacity  of  115  kWeon  diesel  fuel.  However,  due 
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the  composition  of  the  syngas  and  the  lower  efficiency  of  a  duel  fuel  system,  the  genset  is 
capable  of  providing  a  maximum  gross  output  of  64  kWe.  Since  the  GEM  requires  28  kWe  to 
operate,  the  net  output  of  the  system  is  36  kWe. 

An  integrated  control  system  allows  24x7,  weather-independent  operation  with  minimal 
manpower  supervision.  When  integrated,  the  GEM  system  provides  a  turnkey,  alternative 
energy  source  that  requires  no  segregation  of  food  waste  and  has  the  ability  to  supplement  the 
energy  needs  of  fixed  military  and  commercial  installations.  The  WEC  system  can  be  designed 
to  physically  separate  the  preprocessing  system  from  the  gasifier  and  electrical  generator.  As  an 
example,  the  preprocessing  system  can  be  placed  at  the  landfill  site,  while  the  gasifier  and 
generator  can  be  situated  near  the  electrical  grid  interconnection  point.  For  the  ESTCP 
Demonstration,  all  of  the  components  of  the  GEM  system  were  co-located  and  integrated. 

Approximately  1 8  tons  per  day  of  solid  waste,  exclusive  of  construction  and  demolition  waste,  is 
generated  by  both  DoD  and  civilian  employees  at  Edwards  AFB.  As  with  all  DoD  installations, 
Edwards  AFB  has  an  extensive  paper,  plastic,  and  metal  recycling  operation  to  minimize  the 
burden  on  its  landfill  while  maximizing  the  recovery  and  reuse  of  these  materials.  The 
demonstration  was  held  at  the  landfill  facility  between  the  baler  building  (Building  7996)  and  the 
recycling  operations  center  building  (Building  7998).  Situation  of  the  demonstration  activity  at 
this  site  made  good  logistical  and  workflow  sense  at  the  time  of  selection,  but  did  require  some 
preparation  prior  to  installation  of  the  equipment.  Specifically,  a  concrete  pad  was  installed  to 
support  the  system,  a  chain-link  fence  was  installed  to  provide  security  and  safety,  and  an 
electric  panel  at  the  site  was  repaired  and  upgraded. 

As  shown  in  Figure  1,  the  GEM  was  installed  by  the  base  landfill  and  recycling  center.  While 
selecting  this  site  seemed  intuitive  from  a  logistics  and  workflow  perspective,  the  physical  siting 
at  this  location  presented  some  unforeseen  hurdles  due  to  permitting.  Indeed,  operating  within 
California  offered  some  unique  challenges,  and  the  project  experienced  significant  delays.  The 
primary  contributors  to  project  delays  were  a  state  permitting  process  lacking  transparency 
(including  serial  introduction  of  stakeholders  and  permitting)  and  a  local  utility  provider  that  was 
slow  to  respond. 


Figure  1  GEM  Waste-to-Energy  Conversion  System  Installed  at  Edwards  AFB 
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OPERATING  HISTORY 

Despite  the  permitting  hurdles,  the  demonstration  was  completed,  with  a  start  date  approximately 
one  year  after  planned  completion.  The  system  was  operated  for  a  total  of  468  hours  with  a 
primary  objective  of  demonstrating  the  ability  of  the  GEM  WEC  system  to  convert  MSW 
generated  at  a  fixed  DoD  installation  into  useful  energy.  Waste  composition  played  a  large  role 
in  system  performance  during  the  demonstration  period.  A  summary  of  demonstration  operating 
history  is  provided  in  Table  1. 


Table  1  Operating  history  of  GEM  demonstration  at  Edwards  Air  Force  Base 


Performance  Metric 

Target  Value 

Achieved  Value 

Total  GEM  Operation  (hours) 

592 

468 

Total  Waste  Processed  (tons) 

74 

16.9 

Avg.  Waste  Processed  (lbs/hr) 

250 

72 

Max  Waste  Processed  (lbs/hr) 

250 

293.95 

Max  Average  Ash  Output  (%  of  average  waste 

10% 

9.97% 

processed) 

Total  kWh(e)  Produced 

25,974 

13,689 

Peak  kW(ei  Produced 

64 

62 

Net  Peak  kW(e)  Produced 

36 

40 

Total  kW,h  Recovered 

0 

0 

Specific  Power  Yield  (kWh/ton) 

376 

810 

Energy  Content  of  Waste  (BTU/lb  [kWh/lb]) 

Average 

n/a 

7,331  [2.15] 

High 

n/a 

8,399  [2.46] 

Low 

n/a 

5,804  [1.70] 

Gross  Electrical  Conversion  Efficiency  [Net  after  Parasitics] 

18.8%  [12.2%] 

RESULTS  OF  THE  DEMONSTRATION 


The  demonstration  plan  was  devised  with  a  number  of  specific  quantitative  and  qualitative 
perfonnance  objectives  in  mind: 

Objective  1:  Reduce  amount  of  solid  waste  requiring  disposal. 

This  objective  pertained  to  the  efficiency  of  the  gasification  process  in  converting  combustible 
solid  waste  into  producer  gas.  The  success  criteria  for  this  objective  was  defined  as  achieving 
less  than  10%  by  weight  of  solid  waste  processed  by  system  disposed  of  in  landfill.  An  average 
of~10  %  was  achieved.  This  objective  was  successfully  achieved. 

Objective  2:  Generate  net  electricity  for  on-site  use. 

This  objective  pertained  to  the  viability  of  the  resultant  producer  gas  as  a  fuel  for  electricity 
generation.  The  success  criteria  was  defined  as  achieving  greater  than  7%  conversion  of  the 
energy  contained  in  the  solid  waste  into  electricity.  Further,  a  minimum  output  of  36  kWe  was 
defined.  A  net  output  of  40  kWe  (12.2%  net  conversion  efficiency),  with  a  peak  conversion  of 
23%  net  for  one  test  period,  was  achieved.  This  objective  was  successfully  achieved. 

Objective  3:  Power  quality. 

A  power  quality  objective  was  established  to  produce  electricity  from  the  GEM  system  with 
quality  equal  to,  or  better  than,  the  typical  power  quality  provided  by  the  local  utility  provider.  A 
full  set  of  data  was  therefore  not  achievable;  however,  data  collected  was  favorable.  The  project 
yielded  mixed  results  for  this  objective. 
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Objective  4:  Generate  net  waste  heat  for  on-site  use. 

This  objective  pertained  to  the  efficiency  of  waste  heat  capture  for  reuse  by  the  local  facility. 
The  success  criteria  was  defined  as  achieving  greater  than  22%,  and  not  less  than  120  kWt  for 
waste  stream  comprised  of  30%  moisture,  output  of  recoverable  waste  heat  per  energy  contained 
in  solid  waste.  Due  to  the  host  site  detennining  waste  heat  capture  was  not  of  interest,  and  in  the 
interest  of  moving  the  demonstration  forward,  this  objective  was  not  pursued.  This  objective 
was  not  demonstrated. 


Objective  5:  Reduce  carbon  footprint. 

This  objective  pertained  to  the  environmental  benefits  of  the  technology.  The  success  criteria 
was  defined  as  achieving  greater  than  45%  reduction  in  total  installation  carbon  footprint  as 
compared  with  landfill  of  solid  waste.  A  101%  reduction  in  total  carbon  footprint  was 
calculated.  This  objective  was  successfully  achieved. 

Objective  6:  Conform  to  ambient  air  quality  for  State  of  California. 

This  objective  pertained  to  the  ability  of  the  system  to  operate  within  the  air  emission  guidelines 
of  the  host  state,  California.  The  success  criteria  was  defined  as  emission  profile  not  exceeding 
CARB  off-road  large  spark  ignition  emission  standards  for  NMHC+NOx  and  CO.  Air  emissions 
testing  revealed  acceptable  levels  of  particulate  matter  (PM)  and  CO.  However,  the  system 
failed  for  NMHC+NOx,  which  was  detennined  to  be  a  result  of  load  balancing  issues  associated 
with  the  load  bank  used  in  lieu  of  the  utility  interconnection  agreement.  This  objective  was 
partially  achieved. 

Objective  7:  Estimate  simple  payback  period. 

This  objective  pertained  to  the  economic  viability  of  the  system  for  the  host  site,  Edwards  Air 
Force  Base.  The  success  criteria  was  defined  as  a  payback  period  for  3  tons  per  day  system  of 
less  than  five  years.  Calculated  simple  payback  period  for  a  system  operating  at  full  capacity  is 
13  years  for  a  24-hour  operation  at  Edwards  AFB.  A  system  operating  with  a  throughput 
consistent  with  the  demonstration  would  have  a  69-year  payback  period.  This  objective  was  not 
achieved. 


Objective  8:  System  robustness. 

This  objective  pertained  to  system  reliability.  Success  criteria  was  defined  as  no  less  than  7  out 
of  8  hours  per  day  for  an  8  hour  shift,  and  22  hours,  per  day  for  24/7  operation.  Further,  no  more 
than  8  hours  per  month  downtime  associated  with  maintenance.  Operating  targets  were  met  for 
some  test  segments  and  were  not  for  others.  This  objective  was  partially  achieved. 

Objective  9:  Ease  of  use. 

This  objective  pertained  to  workforce  requirements  associated  with  the  operation  of  the  system. 
The  criteria  for  success  was  defined  as  one  field  technician  able  to  routinely  operate  and  control 
the  system  with  minimal  supervision.  Operation  of  the  system  required  a  single  operator.  It 
should  be  noted,  however,  that  the  logistics  of  the  site  waste  disposal  program  necessitated  the 
involvement  of  a  second  person  to  address  hazards.  No  material  breakdown  (i.e.  manual  size 
reduction)  was  required  before  waste  entered  the  system.  This  objective  was  achieved. 


EW2009-32  Final  Report 
Infoscitex  Corporation 


xiv 


August  2013 


Objective  10:  Automatic  control  system. 

This  objective  pertained  to  workforce  requirements  associated  with  the  operation  of  the  system. 
The  success  criteria  was  defined  as  a  control  system  able  to  remotely  monitor,  operate,  and 
provide  on-line  data  collection.  Remote  operation  and  data  collection  were  demonstrated.  This 
objective  was  achieved. 

Objective  11:  Identify  single  point  system  failures. 

This  objective  pertained  to  system  reliability  and  maintenance  concerns.  The  success  criteria 
was  to  determine  risk  based  on  estimated  downtimes  and  capital  equipment  replacement  costs. 
Some  single  point  failures  were  observed  during  the  demonstration,  but  were  detennined  to  be 
specific  to  the  high  inorganic  content  of  the  waste  stream.  Mitigation  strategies  were  identified 
and  some  have  already  been  implemented  in  subsequent  production  of  the  GEM.  This  objective 
was  achieved. 


LESSONS  LEARNED  FROM  THE  DEMONSTRATION 

Implementation  of  the  demonstration  effort  was  a  more  significant  challenge  than  had  been 
anticipated  at  the  outset  of  the  project.  The  following  regulatory  approvals  were  required  to 
operate  the  demonstration  at  Edwards  Air  Force  Base: 

1 .  License  to  Operate  at  Edwards  Air  Force  Base 

2.  Experimental  Exemption  from  Eastern  Kem  Air  Pollution  Control  District  (EKAPCD) 

3.  Generating  Facility  Interconnection  Agreement  with  Southern  California  Edison 

4.  Pennit  Exemption  from  the  Environmental  Health  Division  of  CalRecycle 

Acquiring  a  license  to  operate  at  Edwards  Air  Force  Base  was  a  relatively  straightforward 
activity.  This  required  Infoscitex  to  submit  a  request  to  Edwards  with  background  on  the  project 
and  basis  for  request.  Infoscitex  received  the  license  (AFMC-ED-3- 10-006)  once  a  town  hall 
meeting  was  held  at  the  base  and  no  objections  were  heard.  Throughout  the  course  of  the  project 
several  extensions  were  received  as  required  due  to  the  delayed  imposed  by  permitting  issues. 

Initially,  it  was  detennined  that  the  only  regulatory  approval  that  would  be  required  was  an 
experimental  exemption  from  the  cognizant  local  authority  (Eastern  Kem  Air  Pollution  Control 
District  (EKAPCD)).  This  was  received  upon  completion  of  an  application  and  discussion  with 
representatives  from  EKAPCD  (designation  number  110114).  While  this  took  more  time  than 
anticipated,  its  receipt  in  March  2011  imposed  only  a  minor  delay  on  the  project  at  the  time. 

In  order  to  connect  the  GEM  system  to  the  local  grid,  an  interconnection  agreement  issued  by  the 
local  utility  provider  was  required.  Substantial  and  unexpected  delays  occurred  due  to  the 
obstructive  and  unresponsive  nature  of  the  utility  provider.  As  a  result,  the  interconnection 
application  was  abandoned,  and  a  load  bank  was  installed  to  receive  electricity  generated  from 
the  GEM  system. 

Concurrent  with  the  pursuit  of  interconnection  approval,  Infoscitex  continued  to  pursue  required 
accommodations  at  the  site  to  ensure  a  successful  operation.  During  the  course  of  conversations 
and  approval  requests  for  various  elements  of  the  project,  publicity  for  the  project  heightened. 
As  a  result,  stakeholders’  intervened  requesting  further  review  of  Infoscitex’s  permitting  status. 
Corresponding  conversations  brought  into  question  whether  the  project  would  represent  a 
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violation  of  Edwards’  landfill  permitting  due  to  the  GEM  WEC  system  being  located  at  the 
landfill  and  thus  representing  a  material  change  in  use  scenario  from  what  was  described  in  their 
pennit.  This  revelation  resulted  in  further  delays  and  at  one  point  put  the  project  at  risk  of  being 
shut  down  due  to  an  initial  ruling  by  CalRecycle  that  the  project  was  not  in  the  best  interest  of 
the  public.  However,  Infoscitex  lobbied  with  CalRecycle,  and  ultimately  Edwards  Air  Force 
Base  received  a  Project  Pennit  Exemption  from  the  Kern  County  Environmental  Health  Division 
of  CalRecycle  on  19  March  2012. 

Key  takeaways  from  the  non-technical  aspects  of  demonstration  preparation  are: 

•  New  technologies  may  not  be  addressed  in  regulations  and  local  ordinances.  Projects 
aimed  at  evaluating  the  merits  of  new  technologies  should  anticipate  that  a  significant 
amount  of  effort  will  be  required  to  educate  a  broad  base  of  stakeholders. 

•  Publicity  is  not  always  your  friend.  While  being  funded  to  demonstrate  a  new  solution  in 
a  high  profile  setting  is  exciting,  resist  the  urge  to  tell  the  world.  During  the  course  of 
this  demonstration  project,  publicity  encumbered  pennitting  processes  and  contributed  to 
delays. 

•  Siting  of  the  demonstration  is  key.  This  demonstration  was  sited  at  the  Edwards  AFB 
landfill.  Placing  the  system  physically  in  the  path  of  the  waste  flow  seemed  logistically 
ideal.  However,  this  site  selection  prolonged  the  pennitting  process,  as  it  required 
Edwards  AFB  to  appeal  for  an  approval  of  landfill  use. 

•  Afford  ample  time  for  permitting.  As  proposed,  1ST  anticipated  that  permitting  would  be 
achieved  concurrently  with  system  fabrication,  and  that  there  would  be  sufficient  time  to 
execute  the  demonstration  within  the  original  period  of  performance.  However,  the 
pennitting  scenario  was  far  more  complex  than  originally  understood. 
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INTRODUCTION 


1.1  BACKGROUND 

The  Federal  Government  consumed  1.1%  of  the  total  energy  in  the  United  States  in  2011  [1]. 
The  Department  of  Defense  (DoD)  is  the  Nation’s  single  largest  energy  consumer,  using  0.8%  of 
the  total  U.S.  energy  demand  and  78%  of  the  Federal  energy  demand.  In  2011,  DoD  spent 
$19.3B  to  sustain  operations  and  facilities  [3],  Facility  energy  costs  accounted  for  -21% 
($4.  IB).  The  DoD  has  made  great  progress  in  reducing  its  energy  consumption  for  buildings  and 
meeting  the  President’s  FY  2015  goal  of  30%  reduction  from  FY  2003  baseline  [5],  In  FY  2011, 
military  installations  reduced  consumption  by  13.3%  from  a  2003  baseline,  underperforming  the 
goal  of  18%  reduction  [3]. 

The  energy  strategy  of  the  DoD  for  fixed  installations  consists  of  eliminating  energy  waste  in 
existing  facilities,  increasing  energy  efficiency  in  new  construction  and  renovations,  and 
reducing  its  dependence  on  fossil  fuels  by  incorporating  renewable  sources  of  energy.  The 
current  program  involves  the  use  of  municipal  solid  waste  (MSW)  generated  on  the  fixed 
installations  as  an  alternative  energy  source  to  generate  electricity  and  heat  through  high 
temperature  gasification  of  MSW.  The  use  of  MSW  provides  a  way,  not  only  to  reduce  waste 
and  environmental  hazards,  but  to  create  energy  that  can  be  used  in  a  power  grid.  Fixed  DoD 
installations  in  the  United  States  and  abroad,  particularly  in  Europe,  are  coming  under  increasing 
regulatory  pressure  to  reduce  the  quantity  of  waste  that  goes  to  on-site  and  off-site  landfills. 
DoD  has  set  an  objective  of  reducing  (diverting)  non-hazardous  solid  waste,  without  construction 
and  demolition  waste,  by  40%  by  2010  [5,  7],  while  states  and  local  municipalities  may  have 
more  rigid  requirements.  For  example,  California  has  an  annual  50%  waste  diversion 
requirement  [8]. 

The  proposed  technology  involves  the  processing  of  refuse  derived  fuel  (RDF)  (combustible 
municipal  solid  waste)  and  biomass  into  fuel  pellets  which  are  combusted  in  a  downdraft 
gasifier,  producing  a  syngas  (producer  gas)  that  provides  the  fuel  for  electricity  and/or  heat 
generation  while  reducing  the  amount  of  waste  sent  to  the  landfill  by  more  than  90%. 

Present  methods  for  reducing  the  MSW  produced  by  Americans  (which  accounted  for  -250 
million  tons  in  2010)  going  to  landfills  primarily  involves  recovery  of  34.1%  of  the  MSW  for 
recycling  and  composting,  -12%  consumed  by  combustion  with  energy  recovery,  with  the 
remaining  -54%  disposed  of  in  landfills  [9].  Incineration  (burning),  with  and  without  energy 
recovery,  produces  unacceptable  air  and  solid  waste  (ash)  emissions.  Gasification  converts 
carbonaceous  materials  to  producer  gas  by  reacting  the  material  at  high  temperatures  (>700°C) 
with  a  limited  amount  of  oxygen.  This  process  is  more  efficient  than  incineration  in  that  more  of 
the  energy  contained  in  the  producer  gas  is  extracted  from  the  solid  waste.  For  example, 
gasification  produces  750-850  kWehr/ton  waste  compared  to  incineration  with  electricity 
generation,  which  produces  500-600  kWehr/ton  waste.  Gasification  produces  less  air  and  solid 
waste  emissions.  Downdraft  gasification,  in  which  the  air  flows  concurrently  with  the  MSW 
fuel,  generates  less  tar  in  the  producer  gas  allowing  for  its  direct  integration  with  a  generator, 
without  installing  a  process  for  tar  removal.  Gasification  of  the  fuel  pellets  is  also  more  efficient 
than  gasification  of  unconsolidated  solid  waste. 
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The  amount  of  electricity  and  heat  produced  by  the  gasification  of  solid  waste  generated  at  fixed 
DoD  installations,  as  well  as  cost  savings,  is  substantial.  The  number  of  fixed  DoD  installations 
in  the  United  States  and  abroad  generating  3  tons  per  day  or  more  of  solid  waste  is  about  330 
installations  based  on  a  solid  waste  generation  rate  of  4.5  lbs  of  solid  waste  per  person  per  day 
[10];  the  total  amount  of  solid  waste  generated  by  both  military  and  civilian  base  employees  was 
estimated  to  be  6,600  tons  per  day.  At  these  installations,  the  waste  to  energy  conversion  (WEC) 
gasification  system  is  capable  of  generating  about  165  MWe  of  electricity  and  500  MWt  of  waste 
heat,  resulting  in  a  net  solid  waste  reduction  to  landfills  of  6,300  tons  per  day. 

1.2  OBJECTIVE  OF  THE  DEMONSTRATION 

The  primary  objective  of  this  program  was  to  demonstrate  and  validate  a  Waste-to-Energy 
Conversion  (WEC)  system  capable  of  economically  converting  three  (3)  tons  per  day  of 
combustible  municipal  solid  waste  (refuse-derived  fuel)  on  fixed  DoD  installations  for  use  in  a 
downdraft  gasifier  producing  a  syngas  (producer  gas)  and  providing  fuel  for  electricity  and  heat 
for  on-site  base  usage.  Specific  objectives  of  the  demonstration  included: 

•  Reduce  amount  of  solid  waste  requiring  disposal.  Success  criteria:  <10%  by  weight  of 
solid  waste  processed  by  system  disposed  of  in  landfill. 

•  Generate  net  electricity  for  on-site  use.  Success  criteria:  >7%,  and  not  less  than  36  kWe, 
net  electricity  generated  per  energy  contained  in  solid  waste. 

•  Power  quality.  Success  criteria:  match  quality  typical  of  local  utility. 

•  Generate  net  waste  heat  for  on-site  use.  Success  criteria:  >22%,  and  not  less  than  120 
kWt  for  waste  stream  comprised  of  30%  moisture,  output  of  recoverable  waste  heat  per 
energy  contained  in  solid  waste. 

•  Reduce  carbon  footprint.  Success  criteria:  >45%  reduction  in  total  installation  carbon 
footprint  as  compared  with  landfill  of  solid  waste. 

•  Conform  to  ambient  air  quality  for  State  of  California.  Success  criteria:  not  to  exceed 
CARB  off-road  large  spark  ignition  emission  standards  for  HC+NOx  and  CO. 

•  Estimate  simple  payback  period.  Success  criteria:  Less  than  5  years  payback  period  for  3 
tons  per  day  system. 

•  System  robustness.  Success  criteria:  >7  out  of  8  hours  per  day  for  8/5  operation  and  >22 
hours  per  day  for  24/7  operation;  no  more  than  8  hours  per  month  maintenance  time. 

•  Ease  of  use.  Success  criteria:  One  field  technician  LOE  able  to  routinely  operate  control 
system  with  minimal  supervision. 

•  Automatic  control  system.  Success  criteria:  Control  system  able  to  remotely  monitor, 
operate,  and  provide  on-line  data  collection. 

•  Identify  single  point  system  failures.  Success  criteria:  Estimate  downtimes  and  capital 
equipment  replacement  costs. 
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1.3  REGULATORY  DRIVERS 


The  primary  driver  for  reducing  energy  demand  on  DoD  installations  is  the  President’s 
Executive  Order  13423  of  January  24,  2007  to  the  heads  of  each  Federal  agency  “to  strengthen 
the  environmental,  energy  and  transportation  management  of  Federal  agencies”  and  “to  improve 
the  energy  efficiency  and  reduce  greenhouse  gas  emissions  through  reduction  of  energy  intensity 
by  (i)  3%  annually  through  the  end  of  fiscal  year  2015,  or  (ii)  30%  by  the  end  of  fiscal  year  2015 
relative  to  the  baseline  of  the  agency’s  energy  use  in  fiscal  year  2003”  [5]. 

This  goal  of  energy  reduction  is  also  made  more  urgent  by  the  ever-increasing  number  of 
electronic  weapon  systems  being  developed  by  DoD  to  improve  operational  efficiency  at  fixed 
and  tactical  installations.  At  fixed  installations,  extensive  computer  systems,  dependent  on 
obtaining  electricity  from  a  commercial  power  grid,  are  used  to  support  these  weapon  systems. 
The  vulnerability  of  the  power  grid  to  physical  and  cyber  attack  and  extreme  weather  threaten 
the  ability  to  accomplish  critical  missions  in  a  timely  manner.  Effective  utilization  of  alternative 
energy  sources,  such  as  municipal  solid  waste  in  an  energy  conversion  system,  is  one  of  several 
methods  to  provide  an  identifiable,  available  and  reliable  energy  supply  [3]. 

The  Air  Force  recently  issued  their  Energy  Plan,  which  serves  as  the  operational  framework  for 
all  military  and  civilian  Air  Force  personnel  in  communicating  the  Air  Force  energy  goals, 
objectives  and  metrics  [10],  The  Energy  Plan  is  built  upon  three  pillars  that  guide  energy 
management  within  the  Air  Force:  Reduce  Demand,  Increase  Supply,  and  Culture  Change.  The 
need  for  a  new  gasifier  technology  falls  under  the  Increase  Supply  pillar,  in  which  the  “Air  Force 
is  committed  to  increasing  the  amount  of  energy  supplies  available  to  enhance  our  nation’s 
energy  security.  The  Air  Force  will  develop  and  utilize  renewable  and  alternative  energy  to 
reduce  greenhouse  gas  emissions.  The  goals  and  objectives  to  increase  supply  target  these  three 
areas:  aviation  fuel,  ground  fuels  and  installation  energy ”. 

Executive  Order  13423  also  requires  that  all  facilities  “increase  diversion  of  solid  waste  as 
appropriate  and  maintain  effective  waste  prevention  and  recycling  programs”  [5].  The  DoD  has 
implemented  integrated  solid  waste  management  programs  to  achieve  specific  solid  waste 
diversion  goals  of  diverting  non-hazardous  waste  without  construction  and  demolition  waste  of 
40%;  the  goal  for  construction  and  demolition  waste  is  50%  by  2010  [7].  Many  states  are  also 
requiring  waste  diversion,  in  many  cases  greater  than  the  DoD.  For  example,  the  State  of 
California,  through  their  Integrated  Waste  Management  Act  of  1989  [8],  requires  a  diversion  of 
50%  of  all  solid  waste  by  January  1,  2000.  In  2006,  the  California  statewide  diversion  rate  was 
54%.  In  2008,  the  solid  waste  diversion  rates  for  San  Francisco  (CA),  Fong  Beach  (CA),  New 
York  (NY),  Eos  Angeles  (CA),  San  Jose  (CA),  Fresno  (CA)  and  Portland  (OR)  were  greater  than 
60%  [11].  In  addition  to  requiring  solid  waste  diversion,  the  State  of  California  has  targeted 
landfills  as  being  sources  of  greenhouse  gases  [8],  Diversion  of  solid  waste  from  landfills, 
through  solid  waste  prevention  methods,  recycling  programs,  or  the  use  of  WEC  systems  to 
reduce  the  solid  waste  being  landfilled,  will  reduce  the  landfill  greenhouse  gas  impact  on  the 
environment. 
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2 


TECHNOLOGY  DESCRIPTION 


2.1  TECHNOLOGY  OVERVIEW 

Tnfoscitex  (1ST)  developed  the  Green  Energy  Machine  (GEM)  WEC  system  for  the  thermal 
conversion  of  combustible  municipal  solid  waste  (paper,  cardboard,  plastic,  wood,  and  food)  into 
electricity  and  heat,  thereby  reducing  the  costs  associated  with  the  generation  of  energy  and  land 
fill.  The  system  utilizes  downdraft  gasification  (not  incineration)  technology  to  convert  waste 
into  distributed  and  clean  energy.  The  system  readily  integrates  into  processing  streams  for  the 
military,  institutions  and  businesses  and  provides  a  highly  efficient  and  environmentally  friendly 
means  to  derive  more  value  from  refuse. 


The  GEM  system  is  an  integrated,  stand-alone  system  consisting  of  three  major  modular 
components:  (1)  solid  waste  pre-processor,  (2)  thermal  downdraft  gasification  reactor,  and  (3) 
power  generation.  When  integrated,  the  GEM  system  provides  a  turnkey,  alternative  energy 
source  that  requires  no  segregation  of  food  waste  and  has  the  ability  to  supplement  the  energy 
needs  of  fixed  military  and  commercial  installations.  A  typical  mass  and  energy  diagram  for  the 
GEM  is  provided  in  Figure  2. 


UnrecoverableWaste  Heat  Oat; 

5.96E+05  BTU/hr 
(174.73  kWTh) 


1.1E+05  BTU/hr 
(31.43  kW.,.) 


Figure  2  Typical  mass  and  energy  balance  for  the  GEM 


Details  of  the  GEM  WEC  system  are  given  below: 


•  A  versatile  solid  waste  preprocessing  unit  capable  of  converting  a  range  of  waste  streams 
(refuse  derived  fuel  and  biomass,  such  as  wood),  into  waste-based  fuel  pellets  of  ideal  size, 
density,  and  moisture  content  for  gasification.  The  solid  waste  is  shredded,  dried  and 
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densified  into  pellets  for  use  in  a  downdraft  gasifier.  Densified  fuel  pellets  are  much  more 
desirable  than  unconsolidated  shredded  waste  because  they  facilitate  transport  and  feeding  of 
the  waste  feedstock  and  pennit  more  optimal  and  higher  efficiency  gasifier  operation  through 
control  of  the  height  of  the  gasification  zone  and  air  flow  in  the  gasifier;  the  denser  the  fuel 
pellets,  the  more  uniformly  they  will  burn  in  the  gasifier. 

•  The  electricity  required  to  run  the  preprocessing  unit  and  the  heat  required  to  dry  the 
shredded  waste  to  produce  high  quality  pellets  are  supplied  by  the  gasifier/generator,  or  by  a 
battery  system,  or  from  the  facility,  during  startup.  The  waste  generated  at  Edwards  AFB  is 
approximately  18  tons/day.  The  ESTCP  demonstration  unit  is  designed  to  process  three  (3) 
tons  per  day  of  solid  waste. 

•  A  clean-buming  gasification  unit  capable  of  generating  a  low  tar,  low  particulate  producer 
gas  of  composition  suited  to  produce  on-site  electricity  from  an  electrical  generator. 

•  An  electric  generator  for  the  ESTCP  demonstration  unit  designed  for  operating  with  diesel 
fuel  was  modified  to  accept  producer  gas  from  the  GEM  gasifier.  The  commercial  genset  has 
an  original  rated  capacity  of  115  kWeon  diesel  fuel.  However,  due  the  composition  of  the 
syngas  and  the  lower  efficiency  of  a  duel  fuel  system,  the  genset  is  capable  of  providing  a 
maximum  gross  output  of  64  kWe.  Since  the  GEM  requires  28  kWe  to  operate,  the  net  output 
of  the  system  is  36  kWe. 

•  The  ESTCP  WEC  demonstration  system  is  capable  of  producing  150  kWx  of  gross  waste 
heat.  Typical  waste  requires  30  kWT  of  heat  for  the  drying  process  used  within  the  GEM 
process,  resulting  in  a  net  of  120  kWx+  for  use  in  heating  of  buildings  or  water. 

•  An  integrated  control  system  to  allow  24/7  and  weather  independent  operation  with  minimal 
manpower  supervision. 

The  WEC  system  can  be  designed  to  separate  the  preprocessing  system  from  the  gasifier  and 
electrical  generator.  The  preprocessing  system  can  be  placed  at  the  landfill  site,  while  the 
gasifier  and  generator  can  be  situated  near  the  electrical  grid.  For  the  ESTCP  Demonstration,  all 
of  the  components  of  the  GEM  system  were  co-located  and  integrated. 

The  solid  waste  pre -processor  was  initially  developed  and  fabricated  by  1ST  during  2005-2009 
under  an  Army  Small  Business  Innovative  Research  (SBIR)  program  focused  on  converting 
encampment  waste  generated  in  the  forward  field  to  on-site  electrical  energy  and  heat  for  use  in 
kitchens  to  reduce  the  dependence  on  JP-8  fuel  and  the  logistical  burden  of  waste  disposal  [12, 
13].  The  capacity  of  the  pre-processor  was  3  tons  per  day  of  encampment  waste  (30%  moisture 
content),  which  consisted  of  food,  plastics,  paper,  and  cardboard  [14].  A  small  downdraft 
gasifier  was  developed  and  fabricated  during  2005-2008  under  another  Army  SBIR  program  [15, 
16].  The  waste  feed  to  the  gasifier  was  also  pellets  derived  from  encampment  waste;  the  feed 
rate  was  approximately  10  lb/hr.  The  producer  gas  produced  by  the  gasifier  was  sufficient  to 
generate  5  kWe. 

In  January  2008,  1ST  Energy  Corporation  (1ST  Energy)  was  incorporated  as  a  majority-owned 
subsidiary  of  1ST  to  develop,  market,  manufacture  and  sell  mobile,  compact,  and  fully  integrated 
GEM  WEC  systems.  In  August  2012, 1ST  Energy  was  fully  divested  from  1ST  and  now  operates 
as  MSW  Power  Corporation.  The  divestiture  of  1ST  Energy  was  coincident  with  the  acquisition 
of  Infoscitex  by  DCS  Corporation.  Infoscitex  operates  as  a  wholly-owned  subsidiary  of  DCS 
Corporation.  MSW  Power  holds  the  proprietary  rights  to  the  process  to  convert  solid  waste 
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streams,  such  as  municipal  solid  waste  and  military  encampment  waste  into  producer  gas,  and 
subsequently  to  electricity  and  heat.  MSW  Power  has  further  developed  the  pre-processor  by: 

•  Improving  the  pelletization  process  including  controls  and  solids-handling  systems 

•  Integrating  the  pre-processing  system  into  the  GEM  WEC  and  providing  automatic  controls. 

•  Improving  the  system’s  tolerance  for  bulk  metals 

2.2  TECHNOLOGY  DEVELOPMENT 

No  technology  development  was  performed  as  part  of  the  ESTCP  project. 

2.3  ADVANTAGES  AND  LIMITATIONS  OF  THE  TECHNOLOGY 

Downdraft  gasification  has  a  simple  and  stable  design,  generating  producer  gas  from  solid  waste 
at  a  high  thermal  efficiency  (>80%).  Gasification  converts  carbonaceous  waste  materials  into 
carbon  monoxide  and  hydrogen  (producer  gas)  by  reaction  with  a  controlled  amount  of  oxygen. 
Producer  gas  provides  clean  combustion  heat,  engine  shaft  power  and  electricity  from  a  wide 
variety  of  biomass  fuels.  Modular  units  can  generate  up  to  1  MWe,  of  electrical  output  or  up  to 

2.4  MWt  of  thermal  load.  One  of  the  primary  advantages  of  the  GEM  WEC  system  is  its  ability 
to  efficiently  treat  low  flow  rates  of  solid  waste.  The  system  affects  large  volume  reductions 
(>95%)  of  the  solid  wastes.  Gasification  takes  place  at  temperatures  above  700-800  °C, 
producing  minimal  pollution.  A  solid  waste  preprocessing  system  is  required  to  densify  the 
waste  into  pellets,  producing  a  feedstock  that  is  more  amenable  to  gasification  than 
unconsolidated  waste.  The  GEM  WEC  system  can  be  designed  to  separate  the  preprocessing 
system  from  the  gasifier  and  electrical  generator.  The  preprocessing  system  can  be  placed  at  the 
landfill  site,  while  the  gasifier  and  generator  can  be  situated  near  the  electrical  grid.  The 
disadvantages  of  the  GEM  WEC  system  are: 

•  The  necessity  to  remove  metals  and  glass  prior  to  pelletization  to  reduce  pelletizer 
maintenance  time  and  system  downtime. 

•  Low  efficiency  in  converting  the  producer  gas  to  electricity  via  an  engine/generator. 

•  Additional  costs  are  required  to  pelletize  the  solid  waste. 

•  Electrical  energy  and  waste  heat  are  required  to  power  the  solid  waste  preprocessing 
system,  reducing  the  total  energy  available  for  on-site  use. 

An  alternative  WEC  process  is  pyrolysis,  in  which  the  carbonaceous  waste  materials  are  broken 
down  under  pressure  and  in  the  absence  of  oxygen.  The  process  works  best  when  the  waste  is 
carbon-rich  and  is  a  single  component  stream,  such  as  wood,  plastics  and  sewage  sludge.  The 
treatment  of  municipal  solid  waste  requires  extensive  pre-sorting  to  remove  the  majority  of  non¬ 
organics  and  processed  to  homogenize  the  feedstock.  Gasification  operates  at  a  higher 
temperature  than  pyrolysis.  Pyrolysis  has  the  potential  to  produce  more  fuels  and  liquids,  than 
gases. 
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3 


PERFORMANCE  OBJECTIVES 


Table  2  lists  the  quantitative  and  qualitative  performance  objectives  of  the  Demonstration 
program.  Details  of  each  performance  objective  are  found  in  the  following  subsections. 

3.1  SOLID  WASTE 

This  performance  objective  was  to  quantitatively  determine  the  amount  of  solid  waste  requiring 
disposal  in  an  on-site  landfill  from  the  GEM  WEC  demonstration  system  at  Edwards  AFB.  The 
GEM  WEC  system  at  Edwards  AFB  involved  the  use  of  MSW  as  an  energy  source  to  generate 
electricity  and  heat  for  on-site  use.  One  of  the  primary  drivers  in  detennining  the  overall 
efficiency  and  cost  savings/payback  period  of  the  GEM  WEC  system  was  the  reduction  of  solid 
waste  that  is  transported  to  and  ultimately  disposed  of  in  an  on-site  or  off-site  landfill.  The 
metric  used  to  assess  the  success  of  this  objective  was  the  quantity  of  the  solid  waste  (total  of 
bottom  ash  and  fly  ash)  disposed  of  into  the  landfill  after  gasification  relative  to  the  solid  waste 
transported  to  and  treated  by  the  GEM  WEC  system.  The  data  required  to  calculate  the  metric 
were  the  weight  of  the  bottom  and  fly  ash  over  a  given  time  period,  the  pellet  feed  weight  into 
the  gasifier,  the  moisture  content  of  the  solid  waste  into  the  shredder,  and  the  moisture  content  of 
the  pellets  (Section  6.1).  The  criterion  used  to  detennine  success  of  the  Demonstration  for  this 
perfonnance  objective  was  that  less  than  10%  of  the  combustible  solid  waste  (i.e.  waste  stream 
excepting  glass  and  metal)  processed  by  the  GEM  WEC  was  disposed  of  in  the  landfill.  This 
translates  into  less  than  0.3  ton/day  (<600  lbs/day)  for  a  3  ton/day  WEC  system  with  a  30  percent 
moisture  content. 

3.2  NET  ELECTRICITY  FOR  ON-SITE  USE 

This  perfonnance  objective  was  to  quantitatively  detennine  the  net  electricity  generated  by  the 
GEM  WEC  system  for  on-site  use.  The  net  electricity  was  the  electricity  produced  by  an 
electrical  generator  operating  with  the  producer  gas  generated  in  the  gasifier  less  the  parasitic 
energy  required  for  pre-processing  of  unconsolidated  solid  waste  to  pellets  and  for  gasification  of 
the  pellets  in  the  downdraft  reactor.  The  parasitic  loss  for  pre-processing  is  many  times  larger 
than  that  associated  with  gasification.  The  total  electricity  generated  by  the  GEM  WEC  system 
was  not  put  back  into  the  electrical  grid  at  Edwards  AFB  due  to  issues  with  the  local  utility 
provider  and  their  approval  process  for  interconnection.  Rather,  the  GEM  was  connected  to  a 
load  hank  for  the  purposes  of  demonstration.  The  cost  savings  associated  with  the  net  or  excess¬ 
generated  electricity  is  one  of  the  cost  savings  factors  for  the  GEM  WEC  system.  The  metric 
used  to  assess  the  success  of  this  objective  was  the  quantity  of  net  electricity  generated  relative  to 
the  energy  contained  in  the  pellets  prior  to  gasification.  The  data  required  to  calculate  the  metric 
were  the  electrical  output  of  the  generator,  the  parasitic  loss  of  the  preprocessing  and  gasifier 
subassemblies,  the  gross  heating  value  of  the  pellets,  and  the  pellet  flow  rate  into  the  gasifier. 
The  criterion  used  to  determine  success  of  the  Demonstration  for  this  perfonnance  objective  was 
that  greater  than  7%  of  the  energy  in  the  pellets  was  generated  as  net  electricity  for  on-site  use. 
This  translates  into  >36  kWe  for  a  feed  input  pellet  energy  of  520  kWx  corresponding  to  a  3  ton 
per  day  waste  stream  with  a  30  %  moisture  content  dried  to  12  %  moisture  content  of  the  pellets. 
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Table  2  Performance  objectives 


Performance 

Objective 

Metric 

Data  Requirements 

Success  Criteria 

Result 

Rating 

Quantitative  Performance  Objectives 

Reduce  amount 
of  solid  waste 
requiring 
disposal 

Tons/day  of  solid, 
non-hazardous,  non¬ 
construction,  waste 
sent  to  landfill 

Disposal  data  and  ash 
content  of  solid  waste 

<10%  by  weight  of  solid 
waste  processed  by  GEM 

WEC  disposed  of  in  landfill. 

Success.  ~10%  (mass  basis)  of  the 
waste  processed  by  the  GEM 
required  landfill  disposal. 

GREEN 

Generate  net 
electricity  for  on¬ 
site  use 

Efficiency  of  energy 
production  process  to 
produce  electricity 

Metering  data  for  net 
electricity  produced 
and  energy  of  solid 
waste  processed  by 
gasifier  (kWT) 

>7%  net  electricity  generated 
per  energy  contained  in  solid 
waste. 

Success.  ~23%  net  electricity 
generated  per  energy  contained  in 
the  solid  waste. 

GREEN 

>36  kWe*. 

Success.  ~40  kWe  net  electric 
output. 

Power  quality 

Variations  in  voltage, 
frequency,  flicker, 
harmonics,  power 
factor  and  direct 
current  injection 

Monitoring  data  for 

AC  power  supplied  to 
site  and  AC  power 
generated  by  GEM 
WEC 

Match  quality  typical  of  local 
utility. 

Mixed  Result.  Due  to  issues  with 
the  local  utility  provider  an 
interconnection  agreement  was  not 
executed.  A  hill  set  of  data  was 
therefore  not  achievable.  Data  that 
collected  was  favorable. 

YELLOW 

Generate  net 
waste  heat  for 
on-site  use 

Efficiency  of  energy 
production  process  to 
produce  usable  waste 
heat 

Energy  content  of 
recoverable  of  waste 
heat  and  energy  of 
solid  waste  processed 
by  gasifier  (kWT) 

>22%  energy  of  recoverable 
waste  heat  per  energy 
contained  in  solid  waste 

>120  kWT*  based  on  a  feed 
moisture  content  of  30%. 

N/A.  Due  to  host  site  determining 
waste  heat  capture  was  not  of 
interest,  and  in  the  interest  of 
moving  the  demonstration  forward, 
this  objective  was  not  pursued. 

BLACK 

Reduce  carbon 
footprint 

Life-cycle  reduction 
in  installation  carbon 
footprint 

Inventory  of  carbon 
emissions  and 
sequestrations 

>45%  reduction  in  total 
installation  carbon  footprint 
compared  with  landfill  of 
solid  waste. 

Success.  101%  reduction  in  total 
carbon  footprint  was  calculated 

YELLOW 

>  520  metric  tons  GHG/yr**) 

Deficient.  200  metric  ton 

GHG/year  (full  capacity  operation) 
reduction 
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Performance 

Objective 

Metric 

Data  Requirements 

Success  Criteria 

Result 

Rating 

Conform  to 
ambient  air 
quality  for  State 
of  California 

Concentration  of  gas 
contaminants  in 
generator  emissions 

Third  party/IST  gas 
emission  monitoring 
data 

Not  to  exceed  CARB  off¬ 
road  large  spark  ignition  (>19 
kWc),  >  1  liter)  emission 
standards  for  HC  +  NOx  and 
CO  (see  Table  3-3). 

Deficient  with  Caveat.  Air 

emission  testing  revealed  acceptable 
levels  of  PM  and  CO.  Flowever,  the 
system  failed  for  NMFIC+NOx. 

This  was  due  to  load  balancing 
issues  with  load  bank. 

YELLOW 

Estimate  simple 
payback  period 

Ratio  of  system  cost 

Net  electricity  and 
waste  heat  generated, 
reduction  in  solid 
waste  to  landfill,  unit 
cost  of  energy, 
landfill  disposal 
costs,  and  system 
cost 

Less  than  5  years  payback 
period  for  3  tons/day  system. 

Deficient.  For  the  demo  site,  the 

to  annual  energy  and 
landfill  savings 

GEM  does  not  represent  an 
attractive  return  on  investment. 

System 

robustness 

Time  in  hours  for 
system  operation  and 
maintenance 

Logs  of  system 
operation  and 
maintenance 

>7  out  of  8  hours  per  day  for 
8/5  operation  and  >22  hours 
per  day  for  24/7  operation;  no 
more  than  8  hours  per  month 
maintenance  time 

Deficient  with  Caveat.  Mixed 
results  in  meeting  operating  time 
per  test  segment. 

YELLOW 

Qualitative  Performance  Objectives 

Ease  of  use 

Ability  of  a 
technician-level 
individual  to  operate 
GEM  WEC  systemf 

Feedback  from  the 
technician  on 
usability  of  the 
technology  and  time 
required  to  use 

One  field  technician  LOE 
able  to  routinely  operate 

GEM  WEC  control  system 
with  minimal  supervision. 

Success  with  Caveat.  System 
operation  required  a  single  operator. 
Note:  logistics  of  site  waste  disposal 
program  required  a  person  to 
address  hazards.  No  material 
breakdown  was  required  before 
entering  the  system. 

GREEN 

Automatic 
control  system 

Remote  process 
control  and  data 
collection  of  GEM 
WEC  system 

Logs  of  operating  and 
performance  data 

Control  system  able  to 
remotely  monitor,  operate 
and  provide  on-line  data 
collection  of  GEM  WEC 
system 

Success.  Remote  operation  and 
data  collection  demonstrated. 

GREEN 
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Performance 

Objective 

Metric 

Data  Requirements 

Success  Criteria 

Result 

Rating 

Identify  single 
point  system 
failures 

Consequences  and 
probability  of  single 
point  system  failures 
on  system  robustness 

Listing  of  critical 
replacement 
components  having 
most  impact  on 
system  downtimes 
and  equipment 
replacement  costs 

Estimates  of  downtimes  and 
capital  equipment 
replacement  costs 

Mixed  Result.  Single  point  failures 
were  observed,  but  were  determined 
to  be  feedstock  specific.  Mitigation 
strategies  have  been  identified  and 
implemented  in  subsequent 
production  of  the  GEM. 

YELLOW 

*  Based  on  520  kWx  energy  contained  in  solid  waste  pellets 

**  GHG  -  Greenhouse  gas  emissions,  based  on  3  tons/day  or  1095  tons/yr  solid  waste. 

'  Does  not  include  personnel  for  collection  and  conveyance  of  waste  to  GEM  WEC  system 
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3.3  POWER  QUALITY 


This  performance  objective  was  to  quantitatively  detennine  if  the  power  quality  or  quality  of  the 
voltage,  frequency  and  harmonics  of  the  electricity  generated  by  the  GEM  WEC  system  match 
the  power  quality  of  the  AC  power  for  the  site  without  significant  loss  of  perfonnance  or  life. 
Due  to  complications  with  the  local  utility  provider,  SoCal  Edison  (SCE),  the  approach  to 
assessing  power  quality  was  modified  from  the  demonstration  plan.  The  frequency,  voltage,  and 
power  output  of  the  GEM  WEC  System  were  monitored.  Data  pertaining  to  frequency  and 
power  output  were  collected  via  on-board  PLCs,  while  voltage  was  collected  using  a  portable 
power  meter  and  hand  tabulation  of  data. 

3.4  WASTE  HEAT 

This  perfonnance  objective  was  to  quantitatively  detennine  the  net  waste  heat  generated  by  the 
GEM  WEC  system.  The  GEM  WEC  is  a  combined  heat  and  power  (CHP)  system  that 
simultaneously  generates  both  electricity  and  useful  heat.  This  waste  heat  can  be  used  for  on-site 
heating  or  cooling,  as  for  example,  hot  water  for  domestic  heating,  or  for  use  in  absorption 
chillers  for  cooling.  While  the  original  demonstration  plan  called  for  capture  of  waste  heat  and 
provision  of  this  heat  to  the  local  site,  no  data  was  captured  regarding  this  aspect  of  the  system. 
The  reason  for  this  is  twofold:  1)  Edwards  AFB  did  not  want  have  any  heat  fed  to  their  buildings 
(they  do  not  require  heat  during  standard  operations,  and  2)  the  instrumentation  that  was  put  in 
place  to  capture  heat  generation  data  in  lieu  of  plant-side  heat  capture  was  defective.  In  the 
interest  of  time  and  funding,  the  decision  was  made  to  not  focus  effort  on  this  aspect  of  the 
effort. 


3.5  CARBON  FOOTPRINT 

This  perfonnance  objective  was  to  reduce  the  carbon  footprint  using  gasification  of  solid  waste 
as  compared  to  the  disposal  of  solid  waste  into  the  landfill.  Active  landfills,  in  California  and 
other  states,  are  being  targeted  as  sources  of  greenhouse  gases,  and  any  diversion  of  waste  from 
these  landfills  will  result  in  the  reduction  of  greenhouse  gases  on  the  environment.  The  metric 
was  the  life  cycle  reduction  in  the  carbon  footprint  as  a  result  of  the  gasification  of  combustible 
solid  waste  compared  to  landfill  methane  generation  created  by  the  disposal  of  solid  waste  into 
the  landfill.  The  greenhouse  gas  (GHG)  impacts  of  various  MSW  management  strategies  (source 
reduction,  recycling,  composting,  combustion  and  land  filling)  are  given  in  [17],  together  with 
life  cycle  GHG  emission  for  21  different  MSW  components  (metals,  glass,  plastics,  paper 
products,  wood  products,  food  discards,  and  other  items).  Combustion  (gasification)  of  MSW 
with  energy  recovery  in  the  GEM  WEC  system  results  in  avoided  CCE  emissions.  The  electricity 
produced  by  a  WEC  plant  displaces  electricity  that  would  otherwise  be  provided  by  an  electric 
utility  power  plant.  The  electricity  produced  by  a  WEC  plant  reduces  utility  CCfi  emissions 
because  most  power  plants  burn  fossil  fuels  and  emit  COo.  The  combustion  of  MSW  results  in 
emissions  of  CO2  and  NoO;  however  the  burning  of  biomass  sources,  such  as  paper  products,  is 
not  counted  as  a  GHG  because  it  is  biogenic.  The  combustion  of  lumber,  fiberboard,  and  food 
discards  has  small  negative  GHG  emissions,  while  the  gasification  of  plastic  produces  positive 
net  GHG  emissions.  CH4  and  CO2  are  produced  from  the  landfilling  of  MSW  because  of 
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anaerobic  degradation.  The  data  required  to  calculate  the  metric  were  the  composition  of  the 
solid  waste  (in  weight  percent),  life  cycle  greenhouse  gas  emission  factors  for  land  filling  and 
gasification  for  each  material  found  in  the  solid  waste  (from  [17]),  and  the  flow  rate  of  solid 
waste  flow  entering  the  GEM  WEC  system. 

3.6  AMBIENT  AIR  QUALITY 

This  perfonnance  objective  was  to  ensure  that  the  GEM  WEC  system  meets  the  California  Air 
Resources  Board  (CARB)  ambient  air  quality  emission  standards  for  off-road  large  spark 
ignition  engines  (>  19  kWe,  >  1  L  displacement)  utilizing  liquid  or  gaseous  fuels  [18].  Emission 
standards  are  required  to  reduce  greenhouse  emissions,  attain  and  maintain  healthy  air  quality, 
and  protect  the  public  from  exposure  to  toxic  air  contaminants.  Because  California  had  an  air 
quality  regulatory  agency  prior  to  the  passage  of  the  Federal  Clean  Air  Act,  other  states  are 
permitted  to  follow  the  California  standards,  or  the  Federal  standards,  but  not  set  their  own. 
Table  3  lists  the  emission  standards  for  the  Federal  Clean  Air  Act  [19]  and  CARB  [18].  The 
emission  standards  for  California  are  generally  more  restrictive  for  HC  +  NOx  and  generally  less 
restrictive  for  CO.  The  emission  standards  were  set  for  liquid  fuels,  natural  gas  and  alcohols,  but 
not  for  producer  gas  from  a  gasification  system.  The  metrics  used  to  assess  the  success  of  this 
objective  were  the  HC  (hydrocarbon)  +  NOx  emissions  and  the  CO  emissions  from  the  electric 
generator  engines.  The  data  required  to  calculate  this  metric  were  the  HC,  NOx  and  CO 
concentrations  in  the  engine  emission,  the  flow  rate  of  the  producer  gas,  the  flow  rate  of  the  air 
mixed  in  with  producer  gas,  and  the  electric  output  of  the  generator.  The  criteria  used  to 
determine  success  of  the  Demonstration  for  this  performance  objective  were  the  CARB  emission 
standards. 


CAR] 

B  [17] 

Federal  Standards  [18] 

HC  +  NOx, 
g/kWhr 

CO,  g/kWhr 

HC  +  NOx, 
g/kWhr 

CO,  g/kWhr 

Steady  state 
testing 

0.8* 

20.6* 

2.7* 

4.4* 

Transient 

testing 

0.8* 

20.6* 

2.7* 

4.4* 

Field  testing 

3.8* 

6.5* 

3.8* 

6.5* 

*  not  to  exceed  the  values  listed 

3.7  PAYBACK  PERIOD 

This  performance  objective  was  to  estimate  the  payback  period  for  the  GEM  WEC  system.  The 
payback  system  is  the  period  of  time  required  for  the  return  on  an  investment  to  repay  the 
original  investment.  In  the  broadest  sense,  the  payback  period  for  the  GEM  WEC  system  is  the 
purchase  price  divided  by  the  annual  cost  savings  associated  with  the  generation  of  energy 
(electricity  and  heat)  by  the  GEM  WEC  and  the  reduction  in  the  solid  waste  transported  to  and 
ultimately  disposed  of  in  an  on-site  landfill.  Labor  and  costs  associated  with  installation, 
operation,  maintenance  and  periodic  equipment  replacement  of  the  system  must  be  subtracted 
from  the  annual  cost  savings  to  further  modulate  the  payback  period.  The  metric  used  to  assess 
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success  of  this  objective  was  the  payback  period.  The  criteria  used  to  determine  success  of  the 
Demonstration  for  this  perfonnance  objective  are  less  than  5  years  for  a  three-ton  per  day 
system. 

3.8  SYSTEM  ROBUSTNESS 

This  performance  objective  related  to  the  reliability  of  the  GEM  WEC  system  in  terms  of  its 
ability  to  operate  with  limited  system  failures  and  with  a  minimum  of  maintenance.  System 
failures  lead  to  increased  operating  downtimes  and  the  inability  to  optimally  generate  on-site 
energy  and  reduce  the  solid  waste  processed  by  the  WEC  system,  resulting  in  a  longer  system 
pay  back  times.  Equipment  maintenance  is  required  to  ensure  that  all  of  the  parts  of  the  GEM 
WEC  system  are  functioning  according  to  specification  and  in  a  reliable  manner.  Excessive 
maintenance  results  in  higher  operating  costs  and  longer  system  payback  times.  The  metric  used 
to  assess  the  success  of  this  objective  was  the  number  of  hours  the  system  operates  during  the 
day  and  the  number  of  hours  per  month  required  to  maintain  the  GEM  WEC  equipment.  The 
criteria  used  to  detennine  success  of  the  Demonstration  for  this  objective  relative  to  system 
failure  was  that  the  GEM  WEC  system  operates  more  than  7  out  of  8  hours  per  day  for  8/5 
operation  and  operates  more  than  22  out  of  24  hours  for  24/7  operation.  The  criterion  for  system 
maintenance  was  no  more  than  8  hours  per  month  down  time  for  maintenance. 

3.9  EASE  OF  USE 

This  perfonnance  objective  was  to  qualitatively  assess  the  ability  of  technician  level  personnel  to 
operate  the  GEM  WEC  system  and  to  determine  if  a  single  technician  can  operate  the  system. 
Extensive  operating  labor  increases  both  the  operating  costs  and  the  payback  period.  Currently 
at  Edwards  AFB,  metals  and  glass  are  segregated  from  the  municipal  solid  waste  and  the 
resulting  waste  is  baled  and  disposed  in  the  landfill.  For  the  Demonstration,  metals  and  glass 
were  also  segregated  and  the  unconsolidated  solid  waste  was  fed  into  the  GEM  WEC  system  by 
a  fork  lift  with  a  hopper.  The  same  personnel  that  prepare  the  solid  waste  for  disposal  in  the 
landfill  at  Edwards  AFB  would  prepare  the  solid  waste  for  use  in  the  GEM  WEC  and  dispose  of 
the  bottom  ash  and  fly  ash  generated  by  the  gasifier.  Aside  from  the  personnel  handling  the  solid 
waste,  the  GEM  WEC  system  is  designed  to  be  operated  routinely  with  an  automatic  control 
system  requiring  minimal  supervision  by  technician  level  personnel. 

3.10  AUTOMATIC  CONTROL  SYSTEM 

This  perfonnance  objective  was  to  qualitatively  evaluate  the  ability  of  the  control  system  to 
control  the  GEM  WEC  operations  from  remote  and  on-site  locations  and  to  provide  seamless 
network  integration  from  all  field  units  to  1ST  Energy’s  headquarters  in  Waltham,  MA.  The 
control  system  for  the  GEM  WEC  system  is  responsible  for  the  integrated  electronic  operation  of 
the  GEM  WEC  system.  In  addition  to  controlling  the  GEM  WEC  operations,  the  control  system 
was  to  monitor  the  GEM  WEC  performance,  archive  operations  data,  perform  operational 
procedures,  and  determine  the  appropriate  course  of  action  in  the  event  of  system  malfunction. 
Precise  monitoring  of  material  flow  and  the  continuous  chemical  conversion  process  is  necessary 
in  order  for  waste  material  to  be  efficiently  converted  into  electrical  energy.  The  control  system 
was  to  make  slight  adjustments  in  various  flow  parameters  to  maintain  optimum  processing 


EW2009-32  Final  Report 
Infoscitex  Corporation 


13 


August  2013 


conditions  for  waste  to  energy  conversion.  During  the  Demonstration,  the  GEM  WEC  system 
was  to  be  operated  by  on-site  personnel  and  by  personnel  at  1ST  Energy’s  headquarters  in 
Waltham,  MA.  Operating  data  (pellet  flow  rate,  moisture  content  of  solid  waste  and  pellets, 
producer  gas  concentrations,  electric  generator  output,  parasitic  energy  loss,  etc.)  were  to  be 
collected  for  each  of  the  Demonstration  runs  and  printed  out  for  analysis.  The  extent  of  hands- 
off  operation  of  the  GEM  WEC  system  was  to  be  entered  on  the  computer  log  during  8x5  and 
24x6  operation.  Deficiencies  in  the  ability  of  the  control  system  to  monitor  and  control  the 
operation  of  the  GEM  WEC  operation  were  to  be  recorded. 

3.11  SINGLE  POINT  SYSTEM  FAILURES 

This  performance  objective  was  to  qualitatively  assess  the  reliability  of  key  system  components 
and  the  consequences  of  their  failure.  Single  point  system  failures  will  result  in  (a)  excessive 
down  times,  a  loss  in  capacity  and  an  increase  in  the  payback  period  and  (b)  significant  capital 
equipment  replacement  and  maintenance  costs.  Failure  mechanisms  for  each  of  the  major 
components  in  the  SWP,  gasifier  and  power  generation  systems  were  to  be  identified  and 
probabilities  for  failure  estimated.  The  time  and  cost  to  obtain  replacement  parts  and  the  time  to 
replace  the  parts  in  the  GEM  WEC  system  were  to  be  estimated  for  each  of  the  components.  A 
listing  of  critical  replacement  components  having  the  most  impact  on  system  down  times  and 
equipment  replacement  costs  were  to  be  compiled  and  inventoried  for  shipment  with  the  GEM 
WEC  system. 
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4  FACILITY/SITE  DESCRIPTION 

Edwards  AFB  volunteered  to  serve  as  a  host  site  for  the  Demonstration  program.  This  site 
provided  conditions  anticipated  to  be  typical  to  those  found  on  other  DoD  sites.  The  solid  waste, 
exclusive  of  construction  and  demolition  waste,  is  generated  by  both  DoD  and  civilian 
employees  and  is  generally  typical  of  DoD  installations  throughout  the  United  States.  All  DoD 
installations  have  extensive  paper,  plastic  and  metal  recycling  operations.  The  Edwards  AFB 
solid  waste  that  goes  to  the  landfill  consists  of  waste  generated  from  on-site  living  facilities,  as 
well  as  from  industrial  facilities  on  the  base.  The  waste  from  the  on-site  living  facilities  is 
similar  to  waste  collected  from  municipalities  with  extensive  recycling  operations. 

The  Edwards  AFB  active  landfill  is  rapidly  reaching  full  capacity,  and  strict  regulatory 
requirements  make  expansion  prohibitively  costly  and  time  consuming.  A  vertical  expansion  of 
the  landfill  is  currently  being  sought,  but  any  additional  capacity  gained  from  the  expansion, 
without  strict  management  and  budgeting  of  overall  volume,  will  quickly  be  filled.  WEC 
projects  are  desirable  in  that  they  preserve  valuable  landfill  space  through  waste  diversion,  and 
they  provide  a  source  of  significant  cost  savings  through  onsite  power  and  heat  generation  from  a 
readily  available,  no  cost  feedstock.  Edwards  AFB  also  anticipated  that  the  GEM  WEC  system 
could  be  used  to  treat  solid  waste  already  land  filled  to  reduce  the  costs  of  maintaining  and 
operating  the  landfill.  In  addition,  active  landfills  in  California  and  in  other  states  and  are  being 
targeted  as  sources  of  greenhouse  gases  and  any  diversion  of  waste  from  these  landfills  will  help 
reduce  the  greenhouse  gas  impact  of  the  landfill  upon  the  natural  environment. 

Prior  to  processing  the  solid  waste  for  disposal  into  landfills,  the  solid  waste  is  dumped  on  the 
tipping  floor  and  hazardous  waste  and  aerosol  cans  are  removed  for  disposal  into  restricted  areas, 
and  metals  and  glass  items  are  removed  for  recycling.  The  resulting  solid  waste  is  baled  for 
disposal  into  the  base  landfill.  With  the  installation  of  the  GEM  WEC  system,  the  solid  waste 
will  be  converted  to  energy  and  only  5%  of  the  solid  waste  will  be  disposed  of  in  the  on-base 
landfill.  Removal  of  metals  and  glass  prior  to  conveyance  to  the  GEM  WEC  system  or  during 
solid  waste  processing  will  be  required  at  DoD  installations  to  minimize  system  breakdown. 

Table  4  lists  the  number  of  DoD  installations  throughout  the  world  that  generate  the  range  of 
waste  flows  shown  in  the  first  column  [20].  The  waste  flow  was  calculated  by  adding  the  DoD 
and  civilian  personnel  found  in  [20]  for  each  DoD  installation  and  assuming  that  each  person 
generates  4.5  lbs  of  waste  per  day.  As  noted  in  Table  4,  there  are  just  over  2.9  million  personnel 
generating  an  estimated  6,612  tons  per  day.  The  daily  waste  flows  are  relatively  small  compared 
to  waste  treated  at  municipal  facilities  and  are  conducive  for  treatment  by  the  GEM  WEC 
system. 

Edwards  AFB  provided  the  necessary  infrastructure  to  support  the  Demonstration.  The  GEM 
WEC  system  was  placed  on  a  concrete  pad  provided  by  Edwards  AFB  near  the  baler  building 
and  recycling  buildings  (Section  4.3.6),  (a)  allowing  easy  access  to  the  solid  waste  as  feedstock 
for  the  GEM  WEC  system,  (b)  providing  direct  access  to  the  electric  grid  at  Edwards  AFB  by 
installing  an  electric  panel  on  the  recycling  building,  and  (c)  allowing  easy  access  for  heating  the 
offices  in  the  recycling  building. 
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Table  4  Number  of  DoD  bases  generating  specific  ranges  of  waste  flows 


Waste 

Generated*, 

tons/day 

No.  DoD 

Bases 

Total  DoD  and  Civilian 
Personnel 

3-5 

110 

194,380 

5-10 

59 

179,320 

10-20 

74 

468,030 

20-50 

63 

1,337,150 

>50 

21 

759,850 

Total 

327 

2,938,730 

*  Assuming  4 

L5  lbs/day  waste  generated  per  person 

4.1  FACILITY/SITE  LOCATION  AND  OPERATIONS 

Edwards  Air  Force  Base,  one  of  the  largest  U.S.  Air  Force  airbases  in  the  United  States,  is 
located  approximately  100  miles  northeast  of  Los  Angeles,  CA  in  the  Mojave  Desert,  and 
encompasses  301,000  acres  (121,805  hectares)  [21].  Most  of  Edwards  AFB  is  in  Kern  County, 
with  small  portions  in  San  Bernardino  and  Los  Angeles  counties  (Figure  3).  The  largest  features 
of  Edwards  AFB  are  the  Rogers  and  Rosamond  dry  lakebeds  that  have  served  as  emergency  and 
scheduled  landing  sites  for  many  aerospace  projects.  Edwards  AFB  has  the  world’s  longest 
runway  and  houses  the  Air  Force  Flight  Test  Center  (AFTCC)  and  the  National  Aeronautical  and 
Space  Administration’s  Dryden  Flight  Research  Center.  The  Air  Force  Research  Laboratory 
maintains  a  rocket  engine  testing  site  for  testing  full-size  rocket  engines,  engine  components,  and 
liquid  and  solid  propellants.  North  Base  (Figure  3)  is  the  site  of  the  Air  Force’s  most  secret  test 
programs  at  Edwards  AFB.  Edwards  AFB  is  currently  operated  and  maintained  by  the  95th  Air 
Base  Wing  as  a  part  of  the  Air  Force  Materiel  Command. 

The  landfill  is  operated  by  the  AFTCC.  Day-to-day  operations  at  the  landfill  are  the 
responsibility  of  the  AFTCC  95th  Air  Base  Wing  and  the  Civil  Engineering  Directorate  (95 
ABW/CE)  [225  N.  Rosamond  Boulevard,  Building  3500,  Edwards  AFB,  CA  93524,  (661)-277- 
2910].  The  Environmental  Management  Division  (95  ABW/CEV)  [5  East  Popson  Avenue, 
Building  2650A,  Edwards  AFB,  CA  93524,  (661)  277-1401]  is  responsible  for  regulatory 
aspects  of  the  landfill.  The  landfill  is  located  in  the  Kem  County  portion  of  Edwards  AFB  about 
1.3  miles  north  of  the  Edwards  AFB  family  housing  area  (Figure  3).  The  landfill  is  accessed 
from  Landfill  Road,  which  is  located  near  the  intersection  of  Yeager  Boulevard  and  Forbes 
Avenue.  The  facility  has  no  fonnal  street  address. 

Figure  4  shows  the  existing  landfill  site  boundaries  and  facilities.  The  landfill  is  located  entirely 
on  federal  land  and  is  surrounded  by  federal  lands  owned  and  managed  by  AFTCC.  The  landfill 
property  is  approximately  4,000  feet  (1220  m)  long  and  2,000  feet  (610  m)  wide.  It  is  roughly 
rectangular  in  shape  with  the  longer  dimension  trending  northwest  to  southeast  and  is  narrower  at 
the  northwest  side.  The  total  site  area  is  137  acres  (55  hectares),  which  includes  60.5  acres  (24 
hectares)  for  disposal  of  waste.  The  remaining  76.5  acres  (31  hectares)  includes  an  area  for  a 
recycling  operations  center,  a  4-acre  (1.6-hectares)  composting  facility/grinder  operation,  a  baler 
building,  weigh  scales,  and  the  landfill  office. 


EW2009-32  Final  Report 
Infoscitex  Corporation 


16 


August  2013 


The  existing  limits  of  waste  placement  are  shown  in  Figure  4.  There  is  some  buffer  area  between 
the  limits  of  waste  placement  and  the  pennitted  property  boundaries  on  the  southwest  and 
northwest  portions  of  the  site.  On  the  southeast  and  northeast  portions  of  the  site,  the  limits  of 
waste  placement  extend  close  to  the  boundary,  with  the  final  cover  side  slopes  extending  to  the 
site  boundary. 

4.2  FACILITY/SITE  CONDITIONS 

The  demonstration  was  held  at  the  existing  landfill  facility  between  the  baler  building  (Building 
7996)  and  the  recycling  operations  center  (Building  7998)  shown  in  Figure  5  [21].  This  section 
describes  the  current  relevant  operations  at  the  Edwards  AFB  landfill  demonstration  test  site, 
their  potential  impact  on  the  demonstration,  and  the  proposed  balefill  operation  for  the 
demonstration. 

4.2.1  Waste  Disposal  at  Edwards  AFB 

Waste  is  disposed  of  at  the  landfill  using  two  methods:  above-grade  balefill  and  area  fill. 
Several  active  faces  are  present  to  provide  operational  flexibility  with  balefill,  area  fill,  or 
combined  methods  of  disposal.  A  recycling  operations  center  and  composting  facility  are  also 
operated  at  the  landfill.  The  majority  of  residential  and  commercial  waste  is  collected  by 
commercial  haulers.  Access  is  also  provided  to  base  personnel/residents  in  privately  owned 
vehicles.  Construction  and  demolition  waste  (CDW)  is  trucked  to  the  landfill  by  private 
construction  contractors  working  on  the  base.  The  landfill  is  accessed  via  a  driveway  on  Landfill 
Road.  Daily  trash  generation  is  approximately  18  to  30  tons/day.  The  landfill  is  operated  5  days 
during  the  week  from  6:30  AM  to  4:30  PM  and  on  Saturday  from  7:30  AM  to  10:30  AM.  Trash 
is  not  generated  on  the  weekends. 

4.2.2  Balefill  Operations 

For  balefill  operations,  base  contract  haulers  deliver  residential  and  commercial  waste  to  the 
baler  building  (Figure  6)  after  passing  the  weigh  scales  and  load  inspection  [21].  The  trucks 
back  into  the  baler  building  and  dump  their  loads  on  the  tipping  floor  in  front  of  the  conveyor  pit 
for  the  baler  (Figures  7  and  8).  The  waste  is  back-dragged  with  a  loader  into  thin  lift  so  it  can  be 
inspected  for  hazardous  waste,  aerosol  cans,  and  other  prohibited  items.  These  items  are 
removed  if  they  are  detected  by  the  loader  operator.  Metals  and  glass  items  are  also  removed  for 
recycling.  The  conveyor  is  then  loaded  using  the  loader.  Once  the  waste  is  on  the  conveyor  belt, 
it  is  transported  to  the  baler  feed  chamber  (Figure  8).  Finished  bales  are  created  approximately 
once  every  5  minutes,  providing  the  waste  is  continuously  fed  into  the  chamber.  The  finished 
bales  are  ejected  from  the  baler  for  transport  to  the  balefill.  The  bales  are  secured  by  wires 
(Figure  8).  The  finished  bales  measure  approximately  31”x  46”x  61”  (79  cm  x  117  cm  x  155 
cm),  or  50.3  ft3  (1.43  m3),  and  weigh  approximately  1,700  lbs  (770  kg).  The  density  of  the  bales 
is  approximately  34  lb/ft3  (540  kg/m3).  Water  is  squeezed  out  of  the  solid  waste  during  baling. 
The  moisture  content  of  the  bales  was  not  been  detennined. 
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Figure  4  Site  map;  main  base  active  landfill 
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Waste  to  Energy  Proposed  Location  and  interconnect 


Figure  5  Location  of  demonstration  site 


Date  7  October  2009 
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After  enough  bales  are  created  to  fill  a  dump  truck  (approximately  six  bales),  they  are 
transported  to  the  balclill.  The  dump  truck  is  unloaded  at  the  active  face  of  the  balefill  and  the 
bales  are  stacked  using  either  a  loader  or  a  forklift.  The  bales  are  stacked  on  the  active  face  to 
eliminate  voids  within  the  cell  that  may  harbor  rodents.  No  waste  is  stored  on  the  tipping  floor 
overnight,  which  minimizes  odor  and  vector  problems  at  the  site.  Waste  remaining  the  bale 
chamber  of  the  baler  at  the  end  of  the  day  may  be  stored  in  the  chamber  until  the  following  day. 
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Figure  6  Process  flow  diagram  for  baler  facility  (Building  7996) 


Figure  7  Conveyor  pit  for  baler 
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Figure  8  Baler 


Figure  9  Baled  solid  waste  secured  by  wires 

Base  residents  may  unload  waste  in  the  baler  facility  by  driving  their  vehicles  onto  the  tipping 
floor  under  the  direction  of  the  baler  facility  staff.  Waste  is  manually  unloaded  on  the  tipping 
floor  for  baling. 
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4.2.3  Area  Fill  Operations 


Trucks  and  private  vehicles  carrying  CDW  and  residential  and  commercial  waste  not  to  be  baled 
are  directed  in  the  active  area  fill  location  after  inspection  and  weighing  at  the  entrance  gate. 
Unloading  of  the  waste  is  confined  to  as  small  an  area  as  practical.  Unbaled  waste  material  is 
normally  deposited  at  the  toe  of  the  landfill.  The  unbaled  and  CDW  waste  delivered  to  the  active 
face  is  spread  and  compacted  in  layers  with  repeated  passages  of  landfill  equipment  to  eliminate 
voids  within  the  cell  that  may  harbor  rodents.  The  loose  layer  does  not  exceed  a  depth  of 
approximately  2  feet  (0.6  m)  before  compaction.  Spreading  and  compaction  are  accomplished  as 
rapidly  as  practical. 

4.2.4  Operations  Center 

Recycling  is  currently  conducted  on-base  at  the  recycling  operations  center  (ROC).  The  ROC  is 
located  on  the  south  boundary  of  the  landfill,  east  of  the  main  entry  gate,  adjacent  to  and  east  of 
the  baler  building  (Figure  5).  Recyclable  materials  are  delivered  to  the  ROC  from  a  residential 
curbside  collection  program,  an  industrial  area  collection  program,  individual  drop-offs  by  base 
personnel  in  privately  owned  vehicles,  and  a  landfill  screening  program.  Materials  currently 
accepted  included  aluminum,  steel,  glass,  plastic  (No.  1  through  No.  7),  mixed  paper,  newspaper, 
cardboard,  and  non-automotive  lead/acid  and  household  batteries.  Materials  are  sorted  at  the 
ROC  using  a  combination  of  mechanical  and  manual  separation  techniques. 

4.2.5  Composting  Facility/Grinder  Operations 

The  green  waste  compositing  facility  and  grinder  operation  are  located  on  a  4-acre  (1.6  hectacre) 
parcel  of  land  within  the  boundaries  of  the  landfill.  The  site  is  located  outside  the  areal  extent  of 
the  waste  disposal  area.  No  buried  waste  exists  beneath  the  composting  facility  area.  The 
composting  facility  accepts  green  waste  including  leaves,  grass  clippings,  tree  trimmings  and 
other  green  waste  from  the  residential  area  on  base.  It  also  accepts  landscaping  green  waste  from 
the  base  industrial  areas.  Untreated  wood,  plywood,  pallets  and  any  wood  suitable  for  grinding 
is  accepted  from  construction  contractor  operations  on  the  base.  Materials  that  are  not  accepted 
included  metals,  palm  fronds,  yucca  or  cactus  clippings,  oleander  trimmings  and  hazardous 
materials  of  any  type.  Contractor  packer  trucks  from  the  residential  curbside  collection  program, 
base  landscape  contractor  vehicles,  and  private  vehicles  carrying  feedstock  are  directed  to  the 
composting  facility/grinder  operation  after  inspection  and  weighing  at  the  entrance  gate. 

Feedstock  delivered  to  the  composting  facility/grinder  operation  is  segregated  into  five 
categories:  grass  clippings,  leaves,  tree  trimmings,  wood  debris  and  pallets.  Green  waste  and 
wood  waste  are  processed  separately  through  a  grinder  to  create  green  waste  mulch  and  wood 
waste  mulch,  respectively.  The  wood  waste  mulch  is  stockpiled  for  approved  beneficial  use  as 
cover,  erosion/dust  control  material,  slope  stabilization  material,  mulch,  soil  amendment,  or 
compost  feedstock.  Green  waste  mulch  is  mixed  with  other  materials  and  used  as  compost 
feedstock.  The  composting  process  is  conducted  to  meet  all  the  requirement  of  Title  14  of  the 
California  Code  of  Regulations  [22]. 
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4.2.6  Demonstration  Site 


The  demonstration  was  held  at  the  landfdl  facility  between  the  baler  building  (Building  7996) 
and  the  ROC  building  (Building  7998).  Building  7998  is  approximately  100  feet  (30.5  m)  from 
the  baler  building.  Situation  of  the  demonstration  activity  at  this  site  made  good  logistical  and 
workflow  sense  at  the  time  of  selection,  but  did  require  some  preparation  prior  to  installation  of 
the  equipment.  Specifically,  a  concrete  pad  was  installed  to  support  the  system,  a  chain-link 
fence  was  installed  to  provide  security  and  safety,  and  an  electric  panel  at  the  site  was 
repaired/upgraded.  The  400A-480/277V  weatherproof  electrical  panel  with  a  main  circuit 
breaker  was  mounted  on  the  outside  of  Building  7998  adjacent  to  the  installation  of  the  GEM 
WEC  system.  There  were  two  breakers  on  the  new  panel:  one  125  A,  4-pole  (3  phase  w/shunt 
trip),  480  V  breaker  and  one  200A,  3  pole,  480V  breaker.  A  trench  for  conduit  and  wire  was 
also  run  from  the  transformer  outside  of  Building  7996  to  near  Building  7998  (Figure  10).  The 
original  plan  called  for  a  bi-directional  meter  to  be  installed  before  the  switchboard  with  a 
connection  to  the  pre-existing  transformer  but  this  task  was  not  completed. 

In  addition  to  generating  electricity,  the  GEM  is  designed  to  export  heat.  However,  ROC 
building  also  wasn’t  retrofitted  to  accept  the  waste  heat  from  the  GEM  WEC  due  to  general 
sentiment  at  Edwards  AFB  that  heat  collection  was  not  of  interest,  and  also  in  order  to  expedite 
the  start  of  the  demonstration.  Figure  10  is  a  graphic  representation  of  the  rear  view  of  the  GEM 
WEC  system  and  shows  the  plan  for  the  heating  conduit  that  was  originally  conceived  to 
transport  the  waste  heat  from  the  GEM  WEC  to  the  ROC  building. 

The  GEM  WEC  system  was  placed  on  a  concrete  pad  against  one  wall  of  Building  7998  and 
enclosed  with  a  gate  (Figures  12  and  13).  Dimensions  of  the  concrete  pad  and  fence  are  shown 
in  Figure  14.  Figure  15  shows  the  site  prior  to  modification,  and  Figure  16  shows  work  in¬ 
progress.  A  photograph  of  the  GEM  installed  per  the  plan  is  provided  in  Figure  17.  The  solid 
waste  was  transported  to  the  GEM  with  a  front  end  loader. 


Figure  10  Side  view  of  GEM  system 
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Figure  11  Rear  view  of  GEM  system  showing  heating  conduits 


HEATING  AND  ELECTRICAL 


Figure  12  Layout  of  demonstration  site 
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Figure  13  Graphic  representation  of  GEM  WEC  system  at  demonstration  site 
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Figure  14  Dimensions  of  concrete  slab  and  fence 


EW2009-32  Final  Report 
lnfoscitex  Corporation 


26 


August  2013 


Figure  16  Framing  for  the  concrete  slab 


Figure  15  Site  of  GEM  installation  at  Edwards  AFB  prior  to  site  preparation 
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Figure  17  Front  view  of  GEM  installed  at  Edwards  Air  Force  Base 
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5 


TEST  DESIGN 


5.1  CONCEPTUAL  TEST  DESIGN 

For  the  purposes  of  the  assessment  of  the  demonstration,  the  GEM  was  viewed  as  the 
independent  variable  (although,  truly,  its  performance  was  dependent  upon  the  waste  stream  it 
processes).  Specifically,  the  key  outcome  of  the  demonstration  was  dependent  upon  the 
performance  of  the  GEM.  As  a  result  of  the  demonstration,  relationships  between  the 
implementation  of  the  GEM  and  key  macro  parameters  were  drawn  (i.e.  as  described  in  the 
Performance  Objectives).  The  basis  for  funding  this  effort  was  that  the  GEM  would  have  a 
marked  positive  impact  on  operations  as  measured  by  the  performance  objectives.  The 
expectation  was,  therefore,  that  this  would  be  proven  out  as  a  result  of  the  demonstration. 

Demonstration  and  evaluation  of  the  GEM  WEC  system  had  five  operational  phases.  These  are 
summarized,  along  with  the  local  monitor/responder  responsible  for  each,  below: 

•  Ship/Installation  (Co-PI,  Edwards  Air  Force  Base).  The  first  phase  of  the  demonstration 
commenced  upon  completion  of  site  preparation  and  confirmation  of  all  required  permits 
and  licenses  to  operate  at  EAFB.  Site  preparation  involved  installation  of  a  concrete  pad 
to  support  the  system,  installation  of  safety  features  (security  fence),  and  updating  of 
electrical  connections  to  support  the  power  transfer  to  and  from  the  system.  Permits 
required  included  both  approval  from  air  emissions  and  solid  waste  stakeholders  from  the 
State  of  California,  as  well  as  a  license  from  the  base  commander  to  operate. 

•  Initial  Start-up,  Commissioning  and  Training  of  Edwards  AFB  Staff  (Lead  Engineer, 
1ST  Energy).  The  start-up  and  commissioning  phase  is  required  to  ensure  the  system  is 
in  proper  working  order  post-shipping  and  also  to  establish  processing  baselines  for  the 
local  waste  stream.  Training  of  staff  was  minimized  due  to  delays  in  permitting 
processes  and  a  desire  to  see  a  timely  conclusion  of  the  demonstration. 

•  Five-Day  Weekly  ( 5  days  x  8  hour)  Operation  (Lead  Engineer,  1ST  Energy).  The  8x5 
phase  was  aimed  at  performing  single-shift  operation  of  the  system. 

•  Six-Day  Weekly  (6  days  x  24  hour)  Operation  (Lead  Engineer,  1ST  Energy).  The  24x6 
phase  was  aimed  at  evaluating  the  system  under  the  rigors  of  24-hr  operation  for  a  6-day 
working  period. 

•  Shutdown  and  Transfer  of  Ownership  of  GEM  WEC  to  Edwards  AFB  (Principal 
Investigator/Program  Manager,  Infoscitex).  The  shutdown  and  transfer  phase  entailed 
decommissioning  of  the  system  and  return  of  the  site  to  a  state  similar  to  its  state  prior  to 
the  demonstration.  Since  Edwards  AFB  opted  not  to  retain  the  system,  it  was  removed 
and  shipped  back  to  Massachusetts. 

The  operational  phases  were  designed  to  evaluate  the  system  from  the  initial  startup,  through 
daily  operation,  and  culminating  in  the  complete  shutdown  and  transfer  ownership  of  the  unit  to 
Edwards  AFB.  Test  data,  obtained  during  each  operational  phase  of  the  Demonstration  at 
Edwards  AFB,  was  used  to  evaluate  the  performance  objectives  of  the  GEM  WEC  system.  Data 
sampling  points  are  shown  in  the  process  and  instrumentation  diagram  (PID)  (Figure  18)  and 
were  used  for  characterizing  the  individual  performance  of  the  solid  waste  preprocessing  and 
thermal  decomposition/energy  generation  subassemblies,  as  well  as  the  overall  performance  of 
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the  GEM  WEC  system.  Cost  data  was  also  obtained  to  estimate  realistic  life  cycle  costs  of  the 
GEM  WEC  system.  All  of  the  components  of  the  GEM  WEC  system  were  controlled  by 
programmable  logic  controllers  (PLCs).  A  Supervisory  Control  and  Data  Acquisition  (SCAD A) 
system  monitored  the  entire  GEM  WEC  system  and  allowed  the  system  operator  to  change  the 
set  points  of  specific  PLCs  for  individual  events,  monitor  operating  conditions,  and  analyze 
performance  information.  Specific  details  of  each  major  component  of  the  GEM  WEC  system 
and  the  experimental  design  are  provided  in  the  following  sections. 


Figure  18  Process  and  instrumentation  diagram 

5.2  BASELINE  CHARACTERIZATION 


The  GEM  WEC  system  was  developed  as  the  result  of  two  SBIR  efforts  focused  on  individual 
subsystem  development  (solid  waste  preprocessor  and  gasifier)  and  a  privately  funded 
productization  effort  that  focused  on  maturing  the  individual  subsystems  and  subsequently 
integrating  them  into  a  containerized  process  plant  with  automated  controls.  Baseline  data  for 
the  two  key  subassemblies  (solid  waste  preprocessor  and  gasifier)  are  provided  in  the  subsections 
that  follow. 

5.2.1  Solid  Waste  Preprocessing  Subassembly 

Development  of  various  components  of  the  SWP  subassembly  was  initiated  in  2005  under  a 
Small  Business  Innovative  Research  (SBIR)  program  with  the  Army  Research  Office  [12,  13]. 
This  program  was  part  of  a  more  inclusive  program  to  develop  a  mobile  waste-to-energy  system 
to  convert  bulk  field  encampment  waste  (food,  plastic  packaging,  and  paper/cardboard)  to 
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electricity  for  use  in  field  kitchens.  In  the  Phase  I  program,  a  variety  of  commercially-available 
equipment  was  identified  for  use  in  the  SWP.  Experimental  trials  were  run  at  vendor  locations 
with  simulated  solid  waste  consisting  of  meals-ready-to-eat  (MREs)  and  paper  and  cardboard  to 
obtain  energy  usage  data  and  shredded/pelletized  waste  characteristics  (Table  5).  Ultimate  and 
proximate  analyses  of  the  pellets  were  carried  out  by  an  independent  testing  laboratory  (Table  6). 
This  composition  was  based  on  the  Force  Provider  Ft.  Polk  characterization  study  without  the 
metal  and  glass  content  [14]  and  was  used  for  all  of  the  SBIR  and  ESTCP  SWP  tests,  unless 
otherwise  noted. 


Table  5  Composition  of  simulated  waste  streams  based  on  Force  Provider  Ft.  Polk  characterization  study  [14] 


Component 

Mass 

(lbs) 

Weight% 

Source 

Food 

210 

44.5 

MRE  food  waste 

Paper 

199.5 

42.2 

MRE  fiberboard  cases,  MRE  packaging,  Chinette  trays, 
cardboard 

Plastic 

63 

13.3 

MRE  packaging,  UGR  plastic  trays,  bag  liners 

Table  6  Ultimate,  proximate,  and  heatin 

g  value  analyses  of  waste  pellets 

Analysis 

1ST  Pellets 

Air  Dried 

Dry 

Proximate 

Moisture,  percent 

5.3 

0 

Ash,  percent 

5.81 

6.14 

Volatile,  percent 

77.3 

81.63 

Fixed  carbon,  percent 

11.59 

12.23 

Ultimate 

Carbon,  percent 

49.82 

52.61 

Hydrogen,  percent 

6.94 

7.33 

Nitrogen,  percent 

0.85 

0.90 

Sulfur,  percent 

0.15 

0.16 

Oxygen*,  percent 

31.13 

32.86 

Heating  Value 

Higher  Heating  Value,  BTU/lb  (kJ/kg) 

9178  (21,334) 

9692  (22,528) 

Lower  Heating  Value,  BTU/lb  (kJ/kg) 

9004  (20,929) 

The  results  of  the  SBIR  program  were  used  directly  for  the  design  of  the  GEM  WEC  SWP 
subassembly.  A  complete  SWP  subassembly  was  assembled;  the  shredder,  drier,  pelletizer  and 
control  system  were  integrated  together  with  conveyors.  Pellets  of  various  sizes  and  moisture 
contents  were  evaluated  in  the  gasifier  and  an  optimum  pellet  configuration  and  moisture  content 
selected  for  Demonstration  testing.  The  pellet  composition  was  based  on  the  Force  Provider  Fort 
Polk  characterization  ([14],  Table  5,  Table  6).  The  pellet  size  selected  was  Vi  in  diameter  x  0.6  in 
long  (12  mm  dia  x  15  mm  long)  with  a  density  of  approximately  30  lb/ft3  (480  kg/m3).  Solid 
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waste  from  Edwards  AFB  was  received  and  analyzed  (Table  7).  Pellets  were  made  from  this 
waste  by  the  SWP  subassembly  and  tested  in  the  gasifier. 


Table  7  Composition  of  simulated  waste  streams  based  on  EAFB  characterization  study 


Component 

Mass  (lbs) 

Weight  % 

Source 

Food 

20.6 

30 

MSW  Landfill 

Paper 

13.2 

19 

MSW  Landfill 

Plastic 

12.4 

18 

MSW  Landfill 

Cardboard 

6.6 

10 

MSW  Landfill 

Metal/Glass/Ceramic 

15 

22 

MSW  Landfill 

5.2.2  Gasifier  Subassembly 

In  2005,  under  another  SBIR  program  supported  by  TARDEC  [15],  1ST  initiated  the 
development  of  a  small-scale  downdraft  gasifier  that  used  pellets  produced  by  the  SWP  system. 
A  clean,  low  tar  medium  BTU  producer  gas  was  generated  by  the  gasifier  and  used  to  fuel  an 
engine/electric  generator.  Comminuted  and  densified  fuel  pellets  were  produced  from  four 
different  food  compositions,  all  of  which  were  typical  of  solid  waste  streams  generated  in  the 
forward  field.  Samples  of  each  waste-based  pellet  composition  were  given  to  an  independent 
analytical  laboratory  to  determine  their  fuel  and  volatile  gas  content.  The  volatile  content  of  all 
four  fuel  pellets  were  about  the  same.  Although  there  were  differences  in  the  energy  content  of 
each  sample,  the  average  energy  content  was  about  9,800  BTU/lb.  Equal  amounts  of  the  four 
types  of  representative  pellets  were  mixed  together  and  manually  fed  into  a  laboratory-scale 
down  draft  gasifier.  The  tar  composition  of  the  producer  gas  was  measured  at  a  series  of 
operating  points  and  showed  that  the  tar  content  ranged  between  50  to  100  ppm.  Gas  samples  of 
the  producer  gas  were  collected  in  a  Mylar  bag  and  analyzed  by  gas  chromatography.  The  gas 
composition  was  not  outside  the  range  of  producer  gas  analyses  seen  previously,  but  the  gas  had 
more  carbon  dioxide  than  usual. 

In  January  2008,  1ST  Energy  was  incorporated  as  a  majority-owned  subsidiary  of  1ST.  Shortly 
thereafter,  a  gasifier  with  a  pellet  feed  rate  of  200  lbs/hr  (91  kg/hr)  capacity  (12%  moisture 
content)  was  designed  and  fabricated.  This  corresponds  to  a  3  ton/day  (250  lbs/hr,  113  kg/hr) 
solid  waste  feed  with  a  30%  moisture  content  to  the  SWP.  The  gasifier  was  integrated  with  a 
producer  gas  conditioner,  consisting  of  a  heat  exchanger  and  a  particulate  filter.  During  start-up, 
the  producer  gas  was  flared  to  the  atmosphere.  Pellets  were  made  in  the  SWP  subassembly  and 
manually  fed  to  the  gasifier.  Pellets  using  a  Force  Provider  Fort  Polk  solid  waste  composition 
[14]  were  used  throughout  the  gasifier  studies.  1ST  Energy  improved  the  perfonnance  and  safety 
of  the  gasification  substantially  through  several  design  iterations.  These  refinements  generally 
resulted  in  a  number  of  improvements  over  early  generation  gasifier  performance: 

•  The  pellets  move  continuously  through  the  gasifier 

•  The  gasifier  grate  operates  continuously  and  the  bottom  ash  removal  rate  is  3-5%  of  the 
pellet  feed  rate 

•  The  design  values  of  the  pressure  drop  of  the  air  across  the  reactor  are  achieved 

•  The  temperatures  throughout  the  reactor,  at  a  given  cross  section  and  through  the  length 
of  the  reactor,  reach  steady  state  and  are  generally  consistent  from  run  to  run 

•  Most  of  the  hot  spots  in  the  reactor  have  been  eliminated 
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•  When  the  producer  gas  conditioner  is  operated  in  series  with  the  gasifier,  very  little  ash 
and  tar  is  found  in  the  heat  exchanger 

•  When  temperatures  in  the  reduction  zone  of  the  gasifier  are  in  the  target  range,  very  little 
tar  is  found  in  the  particulate  filters 

5.3  DESIGN  AND  LAYOUT  OF  TECHNOLOGY  COMPONENTS 

5.3.1  Overall  System  Description 

The  GEM  WEC  system  consists  of  the  preprocessing  sub-assembly,  the  thennal 
decomposition/energy  generation  sub-assembly  and  two  control  cabinets.  The  solid  waste 
preprocessing  and  thermal  decomposition/energy  generation  assemblies  are  capable  of  being 
packaged  in  separate  standard  shipping  containers  and  operated  individually  or  jointly.  When 
operated  individually,  the  preprocessing  assembly  processes  the  solid  waste  into  pellets  at  one 
solid  waste  tipping  location  and  the  pellets  are  transported  to  another  location,  where  they  are 
gasified  and  converted  into  electricity  and  heat  for  on-site  use.  For  the  Demonstration,  the  GEM 
WEC  system  was  shipped  to  Edwards  AFB  in  an  8’6”  wide  x  9’6”  tall  x  40’  long  (2.6  m  x  2.9  m 
xl2.2  m)  International  Organization  for  Standardization  (ISO)  container. 

One  side  of  the  ISO  shipping  container  was  placed  against  the  recycling  operations  center  (ROC) 
building  at  Edwards  AFB  (Section  4.2.6).  The  ROC  building  was  78  feet  (24  m)  from  the  baler 
building  where  the  solid  waste  was  segregated  and  conveyed  to  the  GEM  WEC  system  for 
preprocessing  and  gasification  for  energy  generation.  Power  output  from  the  generator  was  tested 
using  a  load  bank.  Waste  heat  from  the  GEM  WEC  system  was  either  used  to  dry  the  shred  or 
exhausted  to  the  atmosphere. 

The  two  control  cabinets  are  used  for  the  preprocessing  and  thennal  decomposition/energy 
generation  subassemblies.  The  control  system  and  the  principal  components  of  the  subassemblies 
are  discussed  in  the  following  subsections. 

5.3.2  GEM  WEC  Control  System 

The  control  system  is  responsible  for  the  integrated  electronic  operation  of  the  GEM  WEC 
system.  Precise  monitoring  of  material  flow  and  the  continuous  conversion  process  is  necessary 
for  waste  material  to  be  efficiently  converted  into  electrical  and  thermal  energy.  The  control 
system  makes  slight  adjustments  in  various  flow  parameters  to  maintain  optimum  processing 
conditions  for  waste  to  energy  conversion. 

A  Supervisory  Control  and  Data  Acquisition  (SCADA)  system  monitored  the  entire  GEM  WEC 
system.  Most  control  actions  were  perfonned  automatically  by  programmable  logic  controllers 
(PLCs)  and  not  by  the  SCADA  system.  For  example,  a  PLC  controlled  the  flow  of  air  through 
the  gasification  reactor,  but  the  SCADA  system  allowed  the  operators  to  change  the  set  points  for 
the  flow,  monitor  operating  conditions,  and  analyze  performance  information.  The  feedback 
control  loop  passed  through  the  PLC,  while  the  SCADA  system  monitored  the  overall 
performance  of  the  loop. 

The  SCADA  system  can  provide  the  following  functions: 
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•  Provides  a  seamless  network  integration  from  all  field  units  to  1ST  Energy’s  headquarters 

•  Remotely  monitor  GEM  performance,  control  GEM  WEC  operations,  archive  operations 
data,  detennine  appropriate  course  of  action,  perform  operational  procedures,  and 
integrate  with  customer/technical  service  systems 

•  Provides  customers  with  the  ability  to  remotely  monitor  GEM  WEC  perfonnance,  control 
GEM  WEC  operations,  determine  appropriate  course  of  action,  and  perform  operational 
procedures. 

The  control  system  requirements  for  the  solid  waste  preprocessing  (SWP)  and  thermal 
decomposition/energy  generation  subassemblies  were  divided  into  a  number  of  sections  (see 
Table  8).  A  forklift  and  a  self-dump  hopper  were  used  to  supply  solid  waste  to  the  GEM  WEC 
system. 


Table  8  Control  system  requirements 


Solid  Waste  Preprocessor 

Thermal  Decomposition/Energy  Generation 

Shredder 

Fluidized  bed  drier 

Metal  separation 

Dry  shred  hopper 

Pelletizer 

Pellet  hopper 

Miscellaneous 

Gasifier  feeding 

Grate  drive 

Ash  removal 

Secondary  air  supply 

Producer  gas  conditioner 

Reactor  blower 

Flare 

Back  End  Process  Line 

Heat  exchanger  blower 

Waste  heat 

For  the  Demonstration,  the  SWP,  gasifier  and  frontend  conveyor  control  systems  were  integrated 
and  powered  from  the  existing  grid  and  not  from  the  generator. 

5.3.3  Solid  Waste  Feed 

The  solid  waste  for  the  Demonstration  was  hauled  to  the  baler  building,  dumped  on  the  tipping 
floor,  and  back-dragged  with  a  loader  into  a  thin  layer  (subsection  4.3.2).  The  waste  was 
inspected  for  hazardous  waste  and  other  prohibited  items;  any  of  these  undesirable  materials 
were  removed.  Metal  and  glass  items  were  segregated  and  removed  for  recycling.  Two  options 
for  conveying  the  solid  waste  to  the  GEM  WEC  system  were  considered.  In  the  first  option,  the 
solid  waste  would  be  transported  to  the  GEM  WEC  unit  in  a  front  end  loader.  In  the  second 
option,  the  solid  waste  would  be  transported  to  the  GEM  WEC  unit  on  a  conveyor.  For  both 
options,  the  solid  waste  would  be  placed  in  a  dump  hopper  on  top  of  the  ISO  container.  The 
dump  hopper  would  be  mated  with  the  GEM  WEC  shredder  hopper  inside  the  ISO  container,  so 
that  the  solid  waste  would  fall  directly  onto  the  shredder  blades.  If  the  conveyor  was  used,  the 
conveyor  would  be  attached  to  a  solid  plate  that  will  be  mated  to  the  dump  hopper. 

For  the  purposes  of  the  demonstration,  the  first  option  was  used  taking  into  consideration  costs 
and  lead  times  for  construction.  Therefore,  a  front  end  loader  moved  the  solid  waste  into  a  self¬ 
dump  hopper  that  mounted  on  a  fork  lift  (Figure  19).  The  front  end  loader  transported  the  waste 
from  the  baler  building  to  the  GEM  WEC  unit,  where  it  lifted  the  self-dump  hopper  above  the 
dump  hopper  on  top  of  the  ISO  container.  The  fork  lift  operator  remotely  opened  and  rotated  the 
self-dump  hopper  and  unloaded  the  solid  waste  into  the  ISO  dump  hopper.  The  self-dump 
hopper  on  the  fork  lift  had  a  weight  capacity  of  one  ton  and  a  volume  capacity  of  two  (2)  cubic 
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yards  (1.5  m).  A  single  hopper  would  carry  about  500-540  lbs  (227-245  kg)  of  solid  waste.  The 
volume  of  the  GEM  WEC  shredder  hopper  and  dump  hopper  on  top  of  the  ISO  container  was  a 
little  less  than  two  (2)  cubic  yards. 


Figure  19  Self-dumping  forklift  hopper 


5.3.4  Gasification  Reactor 

The  gasifier  is  a  thermal  reactor  designed  to  convert  the  solid  densified  material  (pellets)  into  a 
gas  containing  the  constituent  gaseous  elements  found  in  the  pellets.  In  gasification,  carbon- 
based  feed  stocks  are  converted  to  a  producer  gas,  comprised  mainly  of  carbon  monoxide  and 
hydrogen,  after  reacting  with  oxygen  in  air. 

The  gasifier  used  in  the  GEM  WEC  system  is  a  downdraft  gasifier  in  which  both  the  solid  fuel 
particles  (pellets)  and  air  move  in  the  same  direction  down  through  the  reactor  vessel  (Figure 
19).  Downdraft  gasifiers  were  developed  to  convert  high  volatile  fuels  to  low  tar  gas,  which  can 
be  used  for  power  generation  [23].  Updraft  gasifiers,  in  which  the  pellets  and  air  move  in 
opposite  directions,  produce  high  tar  fuels,  which  are  unsuitable  for  engine  operation.  In  order  to 
avoid  the  formation  of  tars,  thermal  profiles  within  each  zone  of  the  downdraft  gasifier  must  be 
maintained.  Thennal  profiles  for  both  the  solid  core  and  gas  phase  are  shown  in  Figure  20. 

The  solid  fuel  is  fed  through  the  top  of  the  gasifier  into  the  waste/air  inlet  zone.  The  pellet  flow 
through  the  reactor  vessel  is  controlled  by  the  grate  drive.  Air  is  drawn  through  the  fuel  pellets 
and  the  producer  gas  cleanup  system  by  using  the  suction  of  the  engine.  Fuel  pellets  pass  into 
the  pyrolysis  zone  from  this  stage.  It  is  within  the  pyrolysis  or  devolatilization  stage  that  initial 
conversion  begins  and  char  is  produced.  Gas  temperatures  reach  upwards  of  1000°C  while 
internal  solid  core  temperatures  remain  relatively  low.  About  10  to  20  %  of  the  solid  waste 
remains  as  charcoal  after  pyrolysis.  The  volatiles  and  some  of  the  char  react  with  oxygen  to 
form  carbon  dioxide  and  carbon  monoxide,  providing  heat  for  the  downstream  char  reduction 
reactions  (see  Equation  1).  As  the  pellets  are  reduced  in  size  and  density  they  travel  further 
down  through  the  gasifier  into  a  char  reduction  or  gasification  zone,  in  which  the  char  reacts  with 
carbon  dioxide  and  steam  to  produce  carbon  monoxide  and  hydrogen  (see  Equation  2).  Both  of 
the  reactions  are  endothermic  and  occur  rapidly  at  temperatures  over  900-1000°C.  The  cooling 
effect  keeps  the  gas  temperatures  in  the  gasifier  from  increasing  above  these  temperatures. 
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Maintaining  the  desired  thermal  profile  within  the  char  reduction  zone  via  introduction  of  a 
secondary  air  stream  is  required  to  control  tar  content.  Secondary  air  flow  is  controlled  by 
proportional  valves  which  vary  flow  based  on  thermocouples  placed  throughout  the  interior  of 
the  reactor  vessel.  This  will  regulate  the  total  tar  content  in  the  producer  gas  to  <1000  ppm. 


Primary  Air 
Feed 


Fresh  Waste 
Feed 


Secondary 
Air  Feed 

Reduction 

Char 

Grate 


ombustion 


Producer 

Gas 

Char  Ash 
Storage 


Solid  Core  Temp 

Gas  Temp 

~23  °C 

-100  °C 

~23  °C 

-1000  °C 

'  -750  °C 

-800 °C 

-  700  °C 

-  700  °C 

-  700  °C 

-  700  °C 

Ash  Removal 

Figure  20  Operational  conditions  of  a  low  tar  downdraft  gasifier 


C  +  COt  —*■  2CO . (1) 

C  +  H20  -^H2  +  CO . (2) 


5.3.5  Power  Generation 


Producer  gas  analysis 

TRC  Companies,  Inc.  was  contracted  to  perform  the  producer  gas  analysis  due  to  issues  with 
IST’s  equipment.  TRC  sampled  the  producer  gas  after  the  reactor  blower  using  a  tedlar  bag  and 
then  had  the  sample  analyzed  via  gas  chromatography  pursuant  to  ASTM  D  1945-96  2003.  Data 
pertaining  to  producer  gas  analysis  is  provided  in  Table  9. 


Table  9  Producer  gas  analysis 


Fuel  Value  (%),  Moisture  &  Ash  Free 

GCV 

Carbon 

Hydrogen 

Nitrogen 

Oxygen 

Sulfur 

Btu/lb,  dry 

Btu/ft3 

13.96 

2.22 

62.17 

21.65 

0 

2,174.60 

167.9 

Engine/electric  generator 

Producer  gas  provides  shaft  engine  power/electricity  generation  for  small  systems,  primarily  for 
shaft  power  generation  (to  200  kWe)  [23].  Producer  gas,  derived  from  the  gasification  of  solid 
waste  and  biomass,  consists  of  about  40  percent  combustible  gases,  namely  carbon  monoxide, 
hydrogen  and  methane.  The  rest  are  non-combustible  and  consist  mainly  of  nitrogen,  carbon 
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dioxide  and  water  vapor.  The  producer  gas  also  contains  contaminants,  namely  condensable  tar 
and  acids,  that  lead  to  enhanced  engine  wear  and  operational  problems.  The  GEM  WEC  gasifier 
and  producer  gas  conditioning  (Section  5.3.6)  systems  have  been  designed  to  generate  a  gas  with 
a  high  proportion  of  combustible  components  and  a  minimum  of  contaminants. 

Low  tar  producer  gas  from  downdraft  gasifiers  provides  engine  shaft  power  and  electricity  from 
a  wide  variety  of  biomass  fuels.  Downdraft  gasifiers  have  a  rapid  response  time  so  they  suitable 
for  powering  engines  with  either  varying  or  fixed  loads.  Air  is  drawn  down  through  the  gasifier 
by  suction  from  a  blower.  A  photograph  of  the  diesel  engine  used  in  the  GEM  WEC  system  is 
shown  in  Figure  21.  The  unit  is  a  135  kWe  diesel  engine  that  has  been  modified  to  accept 
producer  gas  from  the  gasification  process.  The  intake  manifold  was  modified  to  allow  for 
syngas  to  enter  the  engine  as  well  as  the  fuel  injection  pump  to  limit  the  amount  of  diesel  that  is 
supplied.  The  engine  specifications  are  given  in  Table  10. 

Producer  gas  is  generated  by  the  gasifier  and  is  cleaned  and  cooled  via  the  producer  gas 
conditioner.  The  gas  is  then  directed  through  valves  to  the  engine  unit.  Here  the  gas  goes 
through  a  final  filtration  process  for  particulates  and  tar.  It  then  gets  integrated  into  the  intake 
manifold  with  air  and  passed  through  a  turbocharger  to  provide  19:1  compression.  At  the  same 
time  the  diesel  fuel  is  being  introduced  into  the  firing  cylinder  at  a  rate  of  1.2  GPH  to  act  as  a 
spark  plug  for  gas  ignition.  As  the  diesel  compresses  it  will  ignite  and  create  a  flame  front.  That 
flame  front  ignites  the  syngas  and  increases  the  power  output.  The  power  output  from  an  engine 
operating  on  producer  gas  is  dependent  on  the  heating  value  of  the  combustible  mixture  of  fuel 
and  air  which  enter  the  engine  during  each  combustion  stroke,  the  quantity  of  diesel  fuel  added, 
the  quantity  of  combustible  mixture  which  enters  the  engine  during  each  combustion  stroke,  the 
engine  efficiency  (converting  the  thermal  energy  into  mechanical  energy  (shaft  power),  and  the 
number  of  combustion  strokes  in  given  time  period.  Typical  compositions  of  the  producer  gas 
combustibles  generated  from  the  GEM  WEC  gasifier  are  CO,  9-10%  vol;  CH4, 10-11%  vol;  and 
H2,  18%  vol.  The  producer  gas  heating  values  corresponding  to  these  compositions  are  178-190 
BTU/ft3  (6.63-7.08  megajoules/m3). 


Generator 

Figure  21  Engine  and  electric  generator 


Engine 
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Table  10  Electric  generator  engine  specifications 


Engine  Properties 

Value 

Engine 

tn-line,  4  Cycle 

Compression  ratio 

9.0:  1 

Number  of  Cylinders 

6 

Piston  displacement 

6.8L 

Bore  and  stroke 

106  mm  x  127  mm 

Horsepower  (with  diesel) 

180  hp@  1800  rpm 

Changes  in  the  producer  gas  composition  caused  dramatic  changes  in  the  engine  power.  The 
producer  gas  composition  varied  during  gasifier  operation  due  to  variations  in  the  solid  waste 
composition  and  gasifier  temperatures  which  would  cause  a  spark  ignition  engine  to  misfire  and 
temporarily  stop  operating  if  one  were  used  in  this  instance.  Instead  with  the  diesel  engine,  the 
energy  content  of  the  syngas  did  not  affect  normal  engine  operation.  However,  the  power  output 
was  affected.  As  the  energy  content  of  the  syngas  increased,  so  did  the  power  output  and  as  the 
energy  content  decreased  so  did  the  power  output. 

A  best  available  control  technologies  (BACT)  analysis  was  perfonned  to  determine  the  best  path 
forward  to  reduce  the  production  of  regulated  emissions.  As  a  result,  several  control 
technologies  were  implemented.  First,  the  syngas  and  air  flow  rate  were  controlled  to  provide 
enough  oxygen  to  combust  both  the  syngas  and  diesel.  This  reduced  the  amount  of  particulate 
matter  generated.  The  engine  also  had  an  exhaust  gas  recirculation  system  (EGR),  which 
diverted  a  portion  of  the  engine  exhaust  back  into  the  intake  manifold.  This  reduced  the  firing 
temperature  within  the  combustion  cylinder  which  reduced  NOx  production.  The  last  control 
technology  implemented  was  a  catalytic  converter.  There  were  numerous  systems  in  series  to 
reduce  CO  emission  levels. 

The  generator  used  was  a  brushless,  self-excited,  externally  voltage  regulated,  synchronous  AC 
generator  that  consists  of  six  major  components:  main  stator  (annature),  main  rotor  (field), 
exciter  stator  (field),  exciter  rotor  (armature),  rectifier  assembly,  and  voltage  regulator  (Figure 
21).  The  stators  are  stationary  components,  rotors  are  rotating  components,  a  field  is  an 
electrical  input,  and  an  armature  is  an  electrical  output.  These  system  components  are 
electrically  interconnected,  as  shown  in  Figure  22. 

One  of  the  objectives  of  this  program  was  to  quantitatively  determine  if  the  power  quality  or 
quality  of  the  voltage,  frequency  and  hannonics  of  the  electricity  generated  by  the  GEM  WEC 
system  matched  the  power  quality  of  the  AC  power  for  the  site  without  significant  loss  of 
performance  or  life.  Electricity  generated  by  the  GEM  WEC  system  was  supplied  to  a  load  bank 
due  to  unresponsiveness  on  the  part  of  the  local  utility  provider  (an  interconnection  approval  is 
required  for  grid  safety  purposes).  A  switch  gear  was  utilized  to  prove  that  paralleling  to  the  grid 
characteristics  is  achievable.  The  parallel  switchgear  modulates  the  quality  of  the  generated 
voltage  (magnitude,  transients)  and  the  hannonic  content  of  the  waveforms  to  match  the  site 
power  quality.  The  load  bank  was  connected  to  the  generator  switchgear  with  logging  software 
for  output. 
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Figure  22  Circuit  diagram  for  GEM  WEC  generator 

Waste  heat 

There  are  two  sources  of  recoverable  waste  heat  that  could  be  used  for  on-site  use,  namely  the 
gasifier  and  the  engine/generator.  The  producer  gas  exited  the  gasifier  at  a  temperature  of  600°C 
and  was  cooled  to  80°C  through  a  heat  exchanger  before  entering  the  engine/electric  generator. 
The  cooling  air  picked  up  the  waste  heat  from  the  producer  gas.  Part  of  this  waste  heat  was  used 
to  dry  the  shredded  waste  in  the  drier  (Section  5.3.5)  and  part  could  have  been  used  for  on-site 
heating  applications. 

Waste  heat  was  also  generated  as  the  engine/electric  generator  produces  electricity.  This  waste 
heat  could  have  been  combined  with  part  of  the  waste  heat  from  the  gasifier.  As  discussed  in 
Section  4.2.6,  building  7998  was  not  retrofitted  to  accept  waste  heat.  If  it  were,  a  portion  of  the 
combined  waste  heat  would  have  been  used  to  heat  building  7998.  However,  as  the  host  site  did 
not  want  heat  fed  to  their  facility,  all  of  the  waste  heat  generated  was  radiated  to  the  atmosphere. 

5.3.6  Producer  Gas  Conditioner 

The  purpose  of  the  producer  gas  conditioner  is  to  prepare  the  gas  stream  exiting  the  gasifier  for 
use  downstream.  It  consists  of  three  distinct  pieces  of  equipment:  1)  a  cyclone,  2)  a  heat 
exchanger  (Figure  23),  and  3)  a  set  of  baghouse  filters  to  be  used  in  parallel  (Figure  24).  The 
cyclone  removes  larger  particulates  from  the  producer  gas.  The  heat  exchanger  cools  the 
producer  gas  from  the  gasifier  in  order  to  extract  the  waste  heat  for  other  applications.  The 
baghouse  filter  removes  tars,  fly  ash,  and  other  smaller  particulates  from  the  producer  gas. 


EW2009-32  Final  Report 
lnfoscitex  Corporation 


39 


August  2013 


Figure  23  GEM  WEC  shell  and  tube  heat  exchanger 


Figure  24  GEM  WEC  baghouse  filters 

The  producer  gas  enters  the  top  of  the  cyclone  propagating  in  a  helical  pattern  beginning  at  the 
top  (wide  end)  of  the  cyclone  and  ending  at  the  bottom  (narrow)  end  before  exiting  the  cyclone 
in  a  straight  stream  through  the  center  of  the  cyclone  and  out  the  top.  Larger  (denser)  particles  in 
the  rotating  stream  have  too  much  inertia  to  follow  the  tight  curve  of  the  stream,  and  strike  the 
outside  wall,  then  falling  to  the  bottom  of  the  cyclone  where  they  can  be  removed.  An  airlock 
valve  system  is  used  at  the  bottom  of  the  cyclone  to  limit  any  air  dilution  of  the  product  gas.  At 
the  outlet  of  the  valve  system,  a  transition  hopper  coupled  with  a  vacuum  unit  deposits  the 
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particulates  in  a  storage  receptacle  for  removal  at  a  later  point  in  time.  The  cyclone  unit  was 
sized  based  on  measured  flow  rates  of  the  producer  gas. 

The  shell  and  tube  heat  exchanger  consists  of  tubes  through  which  the  hot  producer  gas  flows. 
The  cooling  air  flows  outside  the  tubes  but  inside  the  shell  of  the  heat  exchanger.  Through  this 
process,  heat  is  transferred  from  the  producer  gas  to  the  air  through  the  tube  walls. 

The  hot  producer  gas  enters  at  the  top  of  the  heat  exchanger  and  exits  at  the  bottom.  The  air 
enters  the  heat  exchanger  at  the  face  opposite  the  air  outlet  on  the  same  level  as  the  producer  gas 
outlet  and  exits  at  the  top  of  the  heat  exchanger.  The  heat  exchanger  flow  paths  are  therefore  in 
cross  flow,  which  produces  a  more  efficient  transfer  of  heat. 

The  cooled  producer  gas  enters  into  the  baghouse  filter  from  the  bottom  and  exits  at  the  top.  The 
unit  is  comprised  of  a  rectangular  chamber  housing  nine  (9)  filter  bags.  Fly  ash  is  powder-like 
and  is  filtered  out  of  the  producer  gas  through  the  filters.  The  fly  ash  is  defined  as  particles  that 
are  entrained  in  the  gas  stream  and  have  to  be  removed  through  a  filtration  process.  The  fly  ash 
fonns  a  cake  on  the  filter  bags  over  time.  A  differential  pressure  reading  indicates  when  the  bags 
are  full  of  material  and  require  cleaning.  When  such  conditions  are  reached,  producer  gas  flow  is 
switched  over  to  the  alternate,  parallel  baghouse  unit  while  the  original  unit  gets  cleaned  using  a 
backpulse  system  to  remove  the  fly  ash  from  the  filter  bags.  After  each  pulse,  the  fly  ash  gets 
collected  in  drums  located  beneath  the  baghouse  unit.  Cleaning  is  an  automated  process. 

5.3.7  Bottom  Ash  Removal 

Bottom  ash  is  defined  as  the  ash  and  char  that  is  passed  through  the  reactor  grate  system  and  is 
too  large  to  be  entrained  in  the  product  gas  stream;  it  is  granular  in  nature.  The  bottom  ash 
removal  system  (Figure  25)  starts  with  a  hopper  that  collects  the  bottom  ash  right  below  the  grate 
system.  A  pair  of  high  temperature  screw  augers  continuously  conveys  the  material  to  an  airlock 
valve  system  to  limit  any  air  dilution  of  the  producer  gas.  The  valve  system  repeats  a  30  second 
loop  in  which  the  top  valve  opens  for  three  (3)  seconds  and  then  closes  followed  by  the  bottom 
valve  opening  for  three  (3)  seconds  and  then  closing.  There  are  limit  switches  on  each  valve  to 
ensure  that  they  both  are  not  open  at  any  given  time.  The  ash  passes  through  each  valve  section 
by  gravity  and  collects  in  a  steel  drum.  The  drum  itself  is  contained  within  a  larger  steel 
structure  which  serves  as  secondary  containment  for  any  reason  the  steel  drum  and  controls  fail 
to  keep  the  ash  within  the  primary  container.  This  container  has  doors  to  access  the  drum, 
however,  during  operation,  the  doors  are  closed.  The  primary  drum  has  a  lid  system  that  has 
several  control  features.  First,  the  lid  has  a  vent  to  relieve  any  pressure  that  may  occur  as  the 
ash/char  displaces  the  air  in  the  container.  The  lid  system  also  has  an  ultrasonic  level  sensor  that 
continuously  monitors  the  height  of  the  ash  in  the  container.  This  system  provides  a  failsafe 
method  to  ensure  the  ash  receptacle  is  not  overfilled.  Once  the  ash  reaches  a  level  where  there  is 
less  than  4  hours  of  operation  before  the  receptacle  is  full,  a  caution  alann  is  set  with  instructions 
to  switch  ash  receptacles.  When  the  operator  acknowledges  the  alarm,  the  valve  sequence  is 
paused  so  that  the  operator  can  switch  drums.  With  the  internal  capacity  in  the  valve  system  the 
operator  has  30  minutes  to  replace  the  drum  from  the  moment  he  acknowledges  the  drum. 
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Figure  25  GEM  WEC  ash  removal  system 


5.4  OPERATIONAL  TESTING 

The  GEM  operational  testing  schedule  involved  installation,  startup/commissioning,  8x5  testing, 
and  two  24x6  tests.  Table  1 1  summarizes  key  achievements  against  operational  metrics. 


Table  11  Summary  of  Top  Level  Performance 


Performance  Metric 

Target  Value 

Achieved  Value 

Total  GEM  Operation  (hours) 

592 

468 

Total  Waste  Processed  (tons) 

74 

16.9 

Avg.  Waste  Processed  (lbs/hr) 

250 

72 

Max  Waste  Processed  (lbs/hr) 

250 

293.95 

Max  Average  Ash  Output  (%  of  average  waste 

10% 

9.97% 

processed) 

Total  kWh(e)  Produced 

25,974 

13,689 

Peak  kW(e)  Produced 

64 

62 

Net  Peak  kW(c)  Produced 

36 

40 

Total  kWth  Recovered 

0 

0 

Specific  Power  Yield  (kWh/ton) 

376 

810 

Energy  Content  of  Waste  (BTU/lb  [kWh/lb]) 

Average 

n/a 

7,331  [2.15] 

High 

n/a 

8,399  [2.46] 

Low 

n/a 

5,804  [1.70] 

Gross  Electrical  Conversion  Efficiency  [Net  after  Parasitics] 

18.8%  [12.2%] 

The  GEM  was  packaged  and  ready  for  delivery  to  Edwards  AFB  on  19  April  2012.  The  GEM 
container,  diesel  generator  container,  and  auxiliary  equipment  was  loaded  onto  two  flatbed  trucks 
and  shipped  to  California.  The  GEM  arrived  at  the  landfill  site  within  Edwards  AFB  on  25  April 
2012. 
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Installation  of  the  GEM  began  on  25  April  2012.  During  this  phase  of  the  project,  the  team 
located  and  placed  the  GEM  on  the  concrete  slab.  Over  the  course  of  the  following  three  weeks, 
the  GEM  was  fully  installed.  Installation  of  the  GEM  included  the  following  major  tasks: 

•  Installation  of  the  feeding  hopper  to  the  GEM 

•  Power  wiring  of  the  breaker  panel  to  the  GEM  control  system 

•  Power  wiring  of  the  generator  to  the  switchgear 

•  Signal  and  communication  wiring  between  the  GEM,  the  generator  container  and  the 
control  room. 

•  Cyclone,  ash  removal,  flare  assembly  installation 

•  Packaging  materials  removal 

•  Fabrication  of  the  gas  line  from  the  gasifier  system  to  the  generator  container 

•  Painting  the  roof  of  the  container  white 

•  Installation  of  the  fire  suppression  piping  and  alarm  panel. 

•  Reassembly  of  auxiliary  systems  (i.e.  Lights,  horns,  strobes,  baghouse  ash  storage 
containers) 

On  1 1  May  2012  the  GEM  was  fully  installed  and  ready  for  startup.  Unfortunately,  the  AFB  did 
not  have  its  base  license  approved  so  the  GEM  was  not  operated  until  the  license  was 
approved.  However,  an  initial  startup  checklist  was  performed  to  ensure  proper  installation.  The 
checklist  can  be  found  in  Appendix  B. 

On  18  June  2012,  the  base  license  was  approved  and  the  GEM  was  ready  for  startup  and 
commissioning.  The  first  GEM  operation  occurred  on  20  June  2012.  It  was  during  the 
commissioning  phase  where  a  fault  in  the  generator  was  discovered.  The  generator  used  at 
Edwards  AFB  originally  was  not  the  same  unit  that  was  tested  at  Waltham,  MA.  Due  to  the 
pending  SCE  application,  the  original  manufacturer’s  generator  was  installed  on  the  diesel 
engine  to  avoid  the  requirement  to  submit  amended  interconnection  documentation.  Through 
testing  and  analysis,  it  was  detennined  that  the  generator  had  a  short  in  its  windings.  Therefore, 
the  generator  needed  to  be  replaced.  Based  on  budget  constraints  and  lack  of  movement  by  SCE 
in  evaluating  the  interconnection  application,  MSW  Power  sent  its  backup  generator  to  Edwards 
AFB.  This  generator  wasn’t  replaced  until  17  July  2012. 

During  the  generator  troubleshooting  and  replacement  period,  the  gasifier  and  SWP  systems 
were  commissioned  and  adjusted  for  the  change  in  feedstock  characteristics.  The  production  of 
syngas  was  flared  to  the  environment  during  this  phase.  The  general  operation  timeframe  was 
eight  (8)  hours  per  day  five  (5)  days  a  week. 

Full  system  8x5  operation  began  on  18  July  2012.  This  operation  continued  for  4.5  weeks  before 
the  first  24x6  operation.  The  end  of  the  first  set  of  8x5  operation  occurred  on  10  August  2012. 

The  first  24x6  operation  occurred  from  13  to  19  August  2012.  During  this  time,  the  GEM  was 
run  continuously  for  144  hours. 
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On  20  August,  the  second  set  of  8x5  operation  occurred.  This  operation  lasted  until  13 
September  2012.  During  this  phase  of  operation,  emission  testing  was  conducted. 


The  final  stage  of  operation  of  the  unit  at  Edwards  AFB  occurred  during  the  second  24x6 
test.  The  operation  ran  from  16  to  22  September  2012. 

After  the  second  24x6  operation,  the  GEM  was  closed  up  for  long  tenn  storage. 

On  4  February  2013,  the  system  was  disassembled  and  removed  from  the  site  on  8  February 
2013  and  delivered  to  Massachusetts  on  14  February. 

5.5  SAMPLING  PROTOCOL 

The  process  and  instrumentation  diagram  (PID)  for  the  GEM  WEC  Demonstration  system  is 
shown  in  Figure  18.  The  data  sampling  points  are  shown  in  the  PID  for  characterizing  the 
perfonnance  of  the  SWP  and  thermal  decomposition/energy  generation  subassemblies  and  in 
quantifying  all  of  the  perfonnance  objectives  (Sections  3  and  6).  Table  12  lists  the  analyses 
perfonned  during  the  Demonstration,  the  equipment  that  was  used  to  make  the  measurements, 
and  the  standard/protocol  used  for  carrying  out  the  measurement. 

Most  of  the  measurements  were  recorded  on  the  PLC  data  loggers.  The  data  sampling  rate  was 
set  for  each  PLC  and  ranges  from  one  to  five  seconds.  Data  was  sampled  and  recorded  for  all  of 
the  working  operational  phases  and  during  all  of  the  test  runs  when  the  system  was  in  operation. 
Data  averages  were  taken  over  specified  time  intervals.  Emission  test  data  from  the  generator 
was  prepared  by  contract  third  party  TRC  Companies,  Inc.  [24]. 


Table  12  Analyses  for  characterizing  performance  of  GEM  WEC  system  during  Edwards  AFB 
Demonstration 


Analysis 

Measurement 

Equipment 

Standard/Protocol 

Responsible 

Party 

Data 

Collection 

Method 

Solid  Waste  Preprocessing  Analysis 

Solid  Waste  Feedstock 
Analysis 

Composition  (plastic, 
paper,  cardboard  and 
food  discards) 

Scale 

Laboratory  procedure 

1ST 

2 

Pellet  Analysis 

Sampling 

Food  shredder 

1ST 

2 

Ash 

TGA 

ASTM  D3174 

1ST 

2 

Volatiles 

Oven 

ASTM  D3175 

1ST 

2 

Fixed  carbon 

TGA 

ASTM  D3172 

1ST 

2 

Heating  value 

Bomb  calorimeter 

1ST 

2 

Moisture  content 

Oven 

ASTM  D3302,  D3173 

1ST 

2 
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Analysis 

Measurement 

Standard/Protocol 

Responsible 

Data 

Equipment 

Party 

Collection 

Method 

Elemental  (C,  H,  0,  N, 
S) 

NA 

Contract  laboratory 

Third  Party 

4 

Dimensions 

Digital  caliper 

Laboratory  procedure 

1ST 

2 

Density 

{TBD} 

ASTM  D6683 

1ST 

2 

Fines 

Shaker,  wire  mesh 

ASTM  D6913,  D422 

1ST 

2 

screens 

Mechanical  integrity 

Instron 

Laboratory  procedure 

1ST 

2 

Shredder 

Shredder  level  sensor 

Paddle  switch 

PLC  data  logging 

Automated 

1 

Drier 

Relative  humidity 

Relative  humidity 

PLC  data  logging 

Automated 

1 

inlet/outlet 

meter 

Hot  air  inlet 
temperature 

Thermocouple 

PLC  data  logging 

Automated 

1 

Hot  air  inlet  velocity 

Pitot  tube 

PLC  data  logging 

Automated 

1 

Exhaust  gas 
temperature 

Thermocouple 

PLC  data  logging 

Automated 

1 

Exhaust  filter  pressure 

Pressure 

PLC  data  logging 

Automated 

1 

drop 

transducer 

Pelletizer 

Pelletizer  level  sensor 

Paddle  switch 

PLC  data  logging 

Automated 

1 

Gasifier  Analysis 

Pellet  Flow  Rate 

Balance 

PLC  data  logging 

Automated 

1 

Bottom  Ash 

Mass  flow  rate  (lbs/hr) 

Balance 

PLC  data  logging 

Automated 

1 

Elemental  composition 

NA 

Contract  laboratory 

Third  Party 

4 

TLCP  testing 

NA 

Contract  laboratory 

Third  Party 

4 

Temperature 

Thermocouple 

PLC  data  logging 

Automated 

1 

Reactor  Analysis 

Primary  air  velocity 

Wedge  meter 

PLC  data  logging 

Automated 

1 

Secondary  air  flow 

Vortex  flow  meter 

PLC  data  logging 

Automated 

1 

rate 

Relative  humidity 

Ambient  air  humidity 

meter 

Calibrated  sensor 

Automated 

1 
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Analysis 

Measurement 

Standard/Protocol 

Responsible 

Data 

Equipment 

Party 

Collection 

Method 

Thermocouples 

Gasifier  temperatures 

Pressure 

PLC  data  logging 

Automated 

1 

Gasifier  differential 

transducer 

PLC  data  logging 

Automated 

1 

pressure 

Pressure 

Grate  differential 

transducer 

PLC  data  logging 

Automated 

1 

pressure 

Proximity  sensor 

Grate  drive  rotation 

PLC  data  logging 

Automated 

1 

sensor 

Paddle  switch 

Gasifier  level  sensor 

PLC  data  logging 

Automated 

1 

Power  Generation 

Heat  Exchanger 

Performance 

Producer  gas 
inlet/outlet 

Thermocouples 

PLC  data  logging 

Automated 

1 

temperatures 

Producer  gas  flow 
velocity 

Pitot  tube 

PLC  data  logging 

Automated 

1 

Producer  gas  inlet 

Gas 

Contract  Laboratory 

Third  Party 

4 

composition  (CO, 

C02,  02,  NOx) 

Chromatography 

(ASTMD 1945-96) 

Air  inlet/out 
temperatures 

Thermocouple 

PLC  data  logging 

Automated 

1 

Air  flow  velocity 

Pitot  tube 

PLC  data  logging 

Automated 

1 

Producer  Gas  Analysis 

Tar  analysis 

Sample  train 

1ST 

2 

Producer  gas  outlet 

Gas 

Contract  Laboratory 

Third  Party 

4 

composition  (CO, 

C02,  02,  NOx) 

Chromatography 

(ASTMD  1945-96) 

Producer  gas  heating 

N/A 

Contract  Laboratory 

Third  Party 

4 

value 

(ASTM  D3588-98) 

Producer  gas  velocity 

Wedge  meter 

PLC  data  logging 

Automated 

1 

Filter  Analysis 

Fly  ash  elemental 
analysis 

NA 

Contract  laboratory 

Third  Party 

4 

Fly  ash  TCLP 

Analysis 

NA 

Contract  laboratory 

Third  Party 

4 

Fly  ash  temperature 

NA 

PLC  data  logging 

Automated 

1 

Fly  ash  flow  rate 

Thermocouple 

Periodic  manual  sampling 

1ST 

2 
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Analysis 

Measurement 

Standard/Protocol 

Responsible 

Data 

Equipment 

Party 

Collection 

Method 

Balance 

Engine/Electric  Generator 

Power  quality 

Load  Bank 

PLC  data  logging 

Automated 

1 

Generator  output 

Load  Bank 

PLC  data  logging 

Automated 

1 

Parasitic  energy  loss 

Load  Bank 

PLC  data  logging 

Automated 

1 

Moisture 

Impingers, 

Gravimetric 

analysis 

EPA  Method  4 

Third  Party 

02/C02 

NDIR/ 

Paramegnetic 

detection 

EPA  Method  3A 

Third  Party 

4 

S02 

UV  Detection 

EPA  Method  60 

Third  Party 

4 

NO/NOx 

Chemiluminescent 

Analyzer 

EPA  Method  7E 

Third  Party 

4 

CO 

NDIR 

EPA  Method  10 

Third  Party 

4 

VOC 

TO  A  (NDIR) 

SCAQMD  Method  25.3 

Third  Party 

4 

Particulate  weight 

Isokinetic 

sampler, 

Gravimetric 

analysis 

ARB  Method  5 

Third  Party 

4 

Engine  emission 
velocity 

Isokinetic 

Sampler,  Pitot 
tube 

EPA  Method  1A  &  2 

Third  Party 

4 

Waste  Heat 

Flow  velocity 

Pitot  tube 

PLC  data  logging 

Automated 

1 

Waste  heat  air 
temperature 

Thermocouple 

PLC  data  logging 

Automated 

1 

Note:  1:  Operational  data  recorded  to  the  data  log  every  5  seconds.  Every  day  the  data  was  sent  to  1ST  Database 


server. 

2:  Results  were  hand  recorded  in  lab  a  notebook  designated  for  ESTOP  testing  and  digitally  entered  into  excel. 

3 :  The  data  was  recorded  every  2  seconds  on  the  instruments  operating  computer.  The  data  was  stored  on  the 
local  hard  drive.  1ST  transferred  a  copy  of  the  data  file  to  its  database  server. 

4:  The  results  were  presented  to  1ST  in  a  report  by  the  third  party.  The  hard  copy  of  the  report  was  placed 
within  the  ESTOP  lab  notebook  as  well  as  digitally  copied  and  stored  on  IST’s  server  in  a  file  designated 
for  ESTOP  data  results. 

Samples  collected  during  the  working  operational  phases  for  physical  and  chemical 
characterization  were  the  solid  waste  entering  the  shredder,  the  pellets  entering  the  gasifier  and 
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the  following  GEM  WEC  effluents:  bottom  ash,  particulate  matter  and  fly  ash.  Tars  were  not 
collected,  but  were  analyzed  in  line.  Table  13  shows  the  operational  phase,  sample,  number  of 
samples,  collection  frequency  and  test  duration.  Every  day,  samples  were  collected  during  the 
first  hour  of  the  run,  middle  of  the  run  and  within  the  last  hour  of  the  run,  blended  together,  and 
prepared  for  analysis.  The  mass  and  energy  balance  is  strongly  dependent  on  the  energy  content 
of  the  pellets.  As  a  result,  the  pellets  were  analyzed  for  their  energy  content  every  day 
(Appendix  C). 

5.6  SAMPLING  RESULTS 

Sampling  activities  performed  under  this  project  were  focused  on  three  core  aspects  of  the 
demonstration: 

1 .  Electrical  output 

2.  Air  emissions 

3.  Solid  waste  emissions 


Table  13  Samples  collected  during  GEM  WEC  demonstration 


Operational  Phase 

Sample 

No  of 
Samples 
Collected 

Collection 

Frequency 

Collection 

Duration 

(days) 

Initial  Start  Up 

Solid  waste  feed 

6 

1/day 

1 

Pellets* 

6 

1/day 

Tar  analysis** 

NA 

1/day 

Commissioning 

Solid  waste  feed 

6 

2/5  days 

10 

Pellets* 

6 

2/5  days 

Pellets  (energy  content)*** 

2 

1/day 

Bottom  ash 

3 

2/5  days 

Fly  ash 

3 

1/5  days 

Tar  analysis* 

NA 

2/5  days 

Particulates 

1 

1/5  days 

Five  Day  Weekly  (5  x  8) 

Solid  waste  feed 

2 

1/5  days 

40 

Pellets**** 

2 

1/5  days 

Pellets  (energy  content)*** 

2 

1/day 

Bottom  ash 

2 

1/5  days 

Fly  ash 

2 

1/5  days 

Tar  analysis** 

NA 

1/3  days 

Particulates 

1 

1/5  days 

Six  Day  Weekly  (6  x  24) 

Solid  waste  feed 

2 

1/5  days 

12 

Pellets**** 

2 

1/5  days 

Pellets  (energy  content)*** 

2 

1/day 

Bottom  ash 

2 

1/5  days 

Fly  ash 

2 

1/5  days 

Tar** 

NA 

1/3  days 

Particulates 

1 

1/5  days 

*  Full  analysis 

**  Tars  will  not  be  collected,  but  will  be  analyzed  in  line.  A  frequency  of  2/5  days  indicates  that  tars  will  be 

analyzed  twice  over  a  five  day  period. 

***  Pellets  will  only  be  analyzed  for  their  heating  value. 

|  ****  penets  will  be  analyzed  for  ash,  volatiles,  fixed  carbon  and  moisture  content. 
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5.6.1  Electrical  Output 


1ST  Energy  perfonned  sampling  of  electrical  output  data  for  the  demonstration  activity.  The 
frequency,  voltage,  and  power  output  of  the  GEM  WEC  System  were  monitored.  Data 
pertaining  to  frequency  and  power  output  were  collected  via  on-board  PLCs,  while  voltage  was 
collected  using  a  portable  power  meter  and  hand  tabulation  of  data.  Data  was  collected 
approximately  every  five  seconds  and  outputted  in  a  format  acceptable  for  use  in  Microsoft 
Excel.  Data  analysis  was  performed  within  Excel.  As  noted  previously,  site  limitations 
associated  with  local  utility  provider  non-responsiveness  hampered  the  ability  to  feed  power  to 
the  facility.  Thus,  electrical  output  data,  while  demonstrative  of  the  ability  of  the  GEM  WEC 
System  to  generate  power,  could  not  be  compared  to  grid  power  characteristics.  Plots  for  key 
electrical  parameters  over  a  sampling  period  of  approximately  six  hours  are  provided  in  Figures 
26-29  provide  charts  showing  power  quality  (i.e.  consistency)  over  this  period. 
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Figure  26  Current  versus  time  for  six-hour  sampling  period 
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Figure  27  Frequency  vs.  time  for  six-hour  sampling  period 
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Figure  28  Power  factor  vs.  time  for  six-hour  sampling  period 
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Figure  29  Voltage  vs.  time  for  six-hour  sampling  period 


5.6.2  Air  Emissions 

TRC  Companies,  Inc.  was  contracted  to  perform  third  party  compliance  testing  of  the  GEM 
WEC  System’s  modified  diesel  generator  set  (John  Deere  Model  6068HF285).  Sampling  was 
perfonned  on  12  September  2012.  Testing  consisted  of  three  60-minute  test  runs  for  compliance 
determination  on  the  engine  stack  while  the  unit  operated  at  normal  production  limits.  EPA 
Method  3 A  (02/C02),  EPA  Method  6A  (S02),  EPA  Method  7E  (NOx),  and  EPA  Method  10 
(CO)  were  performed.  Triplicate  60-minute  test  runs  were  also  performed  for  particulate  (PM) 
determination  using  EPA  Method  1A  (Sample  and  Velocity  Traverses  for  Small  Stacks  or  Ducts) 
and  ARB  Method  5  (Particulate).  Hydrocarbon  testing  consisted  of  triplicate  60-minute  canister 
sampling  using  SCAQMD  Method  25.3  (VOC).  Fuel  sulfur  content  was  determined  utilizing 
EPA  Method  19  (GC-FPD).  In  addition  to  compliance  testing,  samples  of  diesel  fuel  (used  for 
co-firing)  and  producer  gas  were  collected  and  analyzed  for  carbon,  hydrogen,  oxygen,  nitrogen, 
sulfur,  heat  content,  and  heating  value  in  accordance  with  ASTM  D240,  ASTM  D5373,  ASTM 
D1945,  and  ASTM  D3588.  Sulfur  emissions  were  determined  from  the  diesel  fuel  sulfur  and 
producer  gas  sulfur  content  in  accordance  with  ASTM  D3 120  and  ASTM  D3246. 

The  test  program  is  summarized  in  Table  14. 
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Table  14  Air  emissions  compliance  test  matrix 


Test  Condition 

No.  of 
Runs 

Sample  Type 
(Pollutant) 

Sampling  Method 

Test  Time 

3 

Flow 

EPA  Method  1A  &  2 

60  minutes 

3 

Moisture 

EPA  Method  4 

60  minutes 

3 

PM 

ARB  Method  5 

60  minutes 

Normal 

3 

O2/CO2 

EPA  Method  3A 

60  minutes 

3 

S02 

EPA  Method  6C 

60  minutes 

3 

NO/NOx 

EPA  Method  7E 

60  minutes 

3 

CO 

EPA  Method  10 

60  minutes 

3 

VOC 

SCAQMD  Method  25.3 

60  minutes 

A  full  report  from  TRC,  as  submitted  to  EKAPCD,  is  provided  in  Appendix  F.  This  report 
includes  all  results,  provides  detailed  accounts  of  test  methods,  summarizes  calculations,  and 
provides  copies  of  log  sheets  from  the  sampling  activities.  As  shown  in  Table  15,  the  emissions 
were  compliant  for  particulate  matter  and  carbon  monoxide  emissions,  but  failed  to  meet 
regulations  for  NMHC+NOx.  Analysis  of  these  results  is  provided  in  Section  6.1.6. 


Table  15  Summary  of  emissions  compliance  tests 


NMHC  +  NOx  (g/bhp-hr) 

PM  (g/bhp-hr) 

CO  (g/bhp-hr) 

Gallons  per  Hour 

Tier  3  Standard 

3.00 

0.15 

2.60 

Test  1 

3.21 

0.08 

0.01 

1.23 

Test  2 

4.92 

0.09 

0.47 

0.61 

Test  3 

4.83 

0.09 

1.05 

0.31 

Average 

4.32 

0.08 

0.51 

5.6.3  Solid  Waste  Emissions 

Personnel  from  Edwards  Air  Force  Base  were  responsible  for  performing  analysis  of  ash  samples 
collected  by  the  GEM  operator.  Sampling  occurred  over  the  period  of  July  2012  to  September 
2012  at  took  place  at  the  demonstration  site  at  the  Main  Base  Active  Landfdl  (MBAL).  An 
example  sample  log  is  provided  in  Appendix  D.  Sample  population  included: 

•  11  July  2012:  Weekly  composite  sampling  for  each  of  the  prior  three  weeks  of  operation 

•  19  July  2012:  Weekly  composite  sampling  for  the  fourth  week  of  operation 

•  25  July  2012:  Weekly  composite  sampling  for  the  fifth  week  of  operation 
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•  02  August  2012:  Weekly  composite  sampling  for  the  sixth  week  of  operation 

•  09  August  2012:  Weekly  composite  sampling  for  the  seventh  week  of  operation 

•  22  August  2012:  Weekly  composite  sampling  for  the  eighth  week  of  operation 

•  29  August  2012:  Daily  composite  sampling  (6  days)  for  the  ninth  week  of  operation 

•  17  September  2012:  Daily  composite  sample  (5  days)  for  the  tenth  week  of  operation 

Samples  were  analyzed  for  the  following  contaminants: 

•  Cam  17  metals  by  EPA  Method  6020 

•  Dioxins  and  furans  by  EPA  Method  8290 

•  CCR  Title  22  Hazardous  Waste  Bioassay 

Test  results  are  summarized  in  Table  16.  A  report  by  the  third  party  vendor  (TestAmerica 
Laboratories,  Inc.)  contracted  by  Edwards  Air  Force  Base  to  perfonn  the  ash  sample  analysis  is 
provided  in  Appendix  E.  Metal  contamination  at  unacceptable  levels  with  found  in  all  samples 
with  the  exception  of  the  sample  for  the  second  day  of  the  ninth  week  (29  August  2012  sample 
set).  All  samples  passed  the  dioxin  and  furan  test.  With  the  exception  of  the  sample  for  the  first 
day  of  the  tenth  week  (17  September  2012  sample  set)  all  samples  passed  the  Hazardous  Waste 
Bioassay  screen. 

The  primary  conclusion  to  be  drawn  from  this  data  is  that  the  Edwards  Air  Force  Base  waste 
stream  had  a  high  representation  of  metals  within  its  constituency.  Hazardous  levels  in  the  ash 
can  be  mitigated  through  inclusion  of  active  metal  separation  in  the  preprocessing  area  of  the 
GEM  (as  is  provided  in  the  current  generation  of  the  technology). 

Weekly  sample  conclusions  are  as  follows: 

•  Week  1  Composite.  Based  on  copper  and  zinc  TTLC  levels,  deemed  hazardous. 

•  Week  2  Composite.  Based  on  copper  and  zinc  TTLC  levels,  deemed  hazardous. 

•  Week  3  Composite.  Based  on  zinc  TTLC  levels,  deemed  hazardous. 

•  Week  4  Composite.  Based  on  lead  TCLP/STLC  levels,  deemed  potentially  hazardous. 

•  Week  5  Composite.  Based  on  copper  and  zinc  TTLC  levels,  deemed  hazardous. 

•  Week  6  Composite.  Based  on  chromium,  copper,  and  lead  STLC  levels,  deemed 
potentially  hazardous. 

•  Week  7  Composite.  Based  on  cadmium,  copper,  and  lead  STLC  levels,  deemed 
potentially  hazardous. 

•  Week  8  Composite.  Based  on  zinc  TTLC  levels,  deemed  hazardous. 

•  Week  9 

o  Day  1  Composite.  Based  on  lead  TCLP/STLC  levels,  deemed  potentially 
hazardous. 

o  Day  2  Composite.  Waste  is  not  hazardous. 

o  Day  3  Composite.  Based  on  chromium  TCLP/STLC  levels,  deemed  potentially 
hazardous. 
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Day  4  Composite.  Based  on  zinc  TTLC  levels,  deemed  hazardous, 
o  Day  5  Composite.  Based  on  zinc  TTLC  levels,  deemed  hazardous, 
o  Day  6  Composite.  Based  on  cadmium  and  copper  TTLC  levels,  deemed 
hazardous. 

•  Week  10 

o  Day  1  Composite.  Based  on  failure  of  Hazardous  Waste  Bioassay  analysis, 
deemed  hazardous. 

o  Day  2  Composite.  Based  on  zinc  TTLC  levels,  deemed  hazardous, 
o  Day  3  Composite.  Based  on  copper  and  zinc  TTLC  levels,  deemed  hazardous, 
o  Day  4  Composite.  Based  on  chromium  and  nickel  STLC  levels,  deemed 
potentially  hazardous. 

Day  5  Composite.  Based  on  cadmium,  copper,  and  lead  TCLP/STLC  levels,  deemed  potentially 
hazardous. 
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Table  16  Ash  sample  analysis 


TCLP 

STLC 

TTLC 

Week  1 
Composite 

Week  2 
Composite 

Week  3 
Composite 

Week  4 
Composite 

Week  5 
Composite 

Week  6 
Composite 

Week  7 
Composite 

Week  8 
Composite 

Parameter 

(mtpL) 

(mg/L) 

(mg/kg) 

(mg/kg) 

(mg'kg) 

(mg'kg) 

(mg'kg) 

(mg/kg) 

(mg/kg) 

antimony 

15 

500 

160 

13 

250 

47 

18 

40 

31 

32 

arsenic 

5.0 

5.0 

500 

1.2 

0.81 

1.3 

1.0 

1.3 

0.66 

0.98 

1.1 

barium 

100 

100 

10000 

2B0 

190 

250 

170 

980 

340 

380 

470 

beryllium 

0.75 

75 

0.15 

0.20 

0.12 

0.079 

0.16 

0.17 

0.14 

0.27 

[cadmium 

1.0 

1.0 

100 

15 

0.42 

24 

8.7 

4.0 

4.2 

12 

31 

Lhromium 

5 

5(560) 

2500 

240 

77 

110 

60 

28 

67 

38 

46 

[cobalt 

B0 

8000 

9.6 

G  3 

4.7 

2.2 

2.6 

2.2 

4.6 

4.0 

Upper 

25 

2500 

7800 # 

9400  * 

560 

2000 

2800* 

1B00 

730 

310 

lead 

5.0 

5.0 

1000 

110 

53 

170 

160 

100 

78 

75 

210 

(mercury 

0.2 

0.2 

20 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

ND 

(molybdenum 

350 

3500 

13 

7.4 

9.0 

7.0 

2.8 

4.3 

5.5 

7.6 

(nickel 

20 

2000 

300 

160 

200 

86 

140 

130 

68 

72 

selenium 

1.0 

1.0 

100 

ND 

ND 

ND 

ND 

0.65 

0.34 

0.37 

ND 

(silver 

5.0 

5.0 

500 

30 

4.7 

11 

8.9 

1.7 

1.6 

5.9 

10 

[thallium  ~ ~ 

7.0 

700 

ND 

ND 

ND 

ND 

0.13 

ND 

0.13 

ND 

vanadium 

24 

2400 

3.6 

11 

1.4 

3.8 

60 

6.4 

5.4 

4.5 

(zme 

250 

2500 

3200  9 

3500 * 

3000* 

1200 

21000 * 

1300 

1800 

2800  * 

[Dioxin  (2,3.7.8-TCDD) 

0.001 

0.01 

0.000064 

0  00003 

0.000015 

0.000088 

000000026 

0.00013 

0.000046 

ND 

(Haz  Waste  Bio  Assay 11  ‘ 

N/A 

N/A 

PASS  LC50>75OmgL 

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 

PASS 

Motes: 

Complete  analytical  results  arc  presented  in  Appendix  A 

I  Value  exceeding  TCLP  or  STLC 
I  Value  approaching  the  TCLP  or  STLC  limits. 

|  Failed  Haz  Waste  Bio  Assay. 

Values  exceeding  20  x  TCLPs  arc  in  bold 
Values  exceeding  1 0  x  STLCs  arc  in  italics 
Values  exceeding  TTLCs  arc  indicated  by  astcrick* 

w  This  is  a  pass  tail  test,  at  750  mg'L.  The  final  fish  survival  rate  ts  used  to  determine  whether  or  not  the  sample  passes  state  criteria  for  non- hazardous  waste,  namely  an  LC50  greater  than  500  mg/1  (m  other  words,  the 
concentration  necessary  to  kill  half  of  the  exposed  fish  must  be  greater  than  500  mg/1). 

Ih|  CCR  Title  22  Fathead  Minnow  Hazardous  Waste  Screen  Bioassav  (Pohsmi  &  Miller  1988). 

U.S.  HPA  United  States  Envronmcntal  Protection  Agency 
mg.L  milligram  per  liter 
mg. kg  milligram  per  kilogram 

Common  Laboratory  Data  Qualifiers  and  their  descriptions  can  be  seen  on  the  individual  labaoratory  reports 
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6 


PERFORMANCE  ASSESSMENT 


6.1  QUANTITATIVE  PERFORMANCE  OBJECTIVES 

6.1.1  Reduce  Amount  of  Solid  Waste  Requiring  Disposal 

To  assess  this  objective,  a  representative  sampling  timeframe  is  considered.  The  period  of  13  to 
19  August  2012  is  used.  During  this  time  the  gasification  reactor  ran  for  a  total  of  122.95  hours, 
processing  7939  pounds  of  pellets.  This  equates  to  an  average  throughput  of  64.57  lb/hr.  As  a 
result  794  pounds  of  total  ash  (bottom  ash  plus  fly  ash)  were  produced.  This  equates  to  an 
average  ash  generation  rate  of  6.46  lb/hr.  Figure  30  provides  a  sampling  of  moisture  data  for  14 
August  2012  captured  at  the  input  and  output  of  the  dryer  portion  of  the  solid  waste 
preprocessing  subsystem.  Averaging  this  data,  input  and  output  moisture  were  10.28%  and 
7.63%,  respectively.  Based  on  this  data,  solid  waste  was  reduced  to  8.97%  of  its  original  mass 
after  processing  in  the  GEM  WEC  System.  Therefore,  this  performance  objective  was  met. 


Solid  waste  feed  to  GEM 
Moisture  content  of  feed  to  GEM 
Mass  of  ash  exiting  GEM 

Percent  mass  reduction  by  GEM 


8849  lbs 

10.28  %  (or  909.7  lbs) 
794  lbs 

91,03% 


Figure  30  Input  and  output  moisture  data  captured  at  the  dryer  unit  within  the  GEM 
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6.1.2  Generate  Electricity  for  On-Site  Use 


Data  capture  from  the  first  day  of  the  7-day  period  noted  in  6.1.1  will  be  used  as  a  basis  for 
evaluation  of  this  objective.  This  day  included  start-up  and  is  therefore  anticipated  to  represent 
the  lower  end  of  system  output  for  typical  operations.  Specifically,  data  collected  on  13  August 
2012  is  contemplated  here.  On  this  date,  the  generator  operated  for  4  hours  and  45  minutes,  and 
was  under  a  load  of  44  kW  from  the  load  bank.  Due  to  limitations  at  the  site,  data 
corresponding  to  parasitic  load  from  the  GEM  was  not  captured.  However,  historical  data 
indicates  an  average  parasitic  load  of  8.67  kW  for  the  entire  process  system  per  ton  of  solid 
waste  processed.  A  total  of  832  pounds  of  waste  was  processed  by  the  preprocessor;  therefore,  a 
parasitic  loss  of  3.61  kW  is  assigned  for  this  period.  Net  production  is  therefore  40.39  kW.  This 
exceeds  the  threshold  target  of  36  kW  for  this  performance  objective. 

In  addition  to  the  numerical  target  of  36  kW,  this  perfonnance  objective  was  also  concerned  with 
net  electricity  output  as  percentage  of  chemical  energy  in  the  waste  feed.  On  13  August  the 
GEM  operated  for  11.37  hours.  Pellet  analysis  data  (Appendix  C)  revealed  fluctuation  in  the 
waste  energy  content.  An  average  gross  heating  value  of  8905  BTU/lb  is  used  for  the  analysis 
based  on  data  collected.  Of  the  832  lbs  of  waste  that  was  fed  to  the  preprocessor,  666  lbs  in  the 
form  of  pellets  was  processed  by  the  gasifier  during  the  1 1.37  hour  period.  The  average  flowrate 
was  58.6  lbs/hr;  therefore,  the  input  energy  was  522022.8  BTU/hr  (152.95  kW).  The  net  energy 
generated  was  23.5%  of  the  input  energy,  easily  exceeding  the  threshold  of  7%. 

6.1.3  Power  Quality 

1ST  Energy  tracked  frequency,  power  output,  and  voltage  over  the  course  of  the  GEM  WEC 
demonstration.  Although  the  switch  gear  was  never  connected  to  the  grid,  the  power  quality  was 
found  to  be  satisfactory  for  commercial  use. 

6.1.4  Generate  Net  Waste  Heat  for  On-Site  Use 

The  energy  contained  in  the  total  waste  heat  could  not  be  calculated.  The  pitot  tubes  installed  in 
the  waste  heat  line  malfunctioned  and  therefore  the  velocity  of  the  gas  remains  unknown.  One  of 
the  issues  associated  with  the  waste  heat  pitot  tubes  is  believed  to  be  associated  with  the 
differential  pressure  transmitters.  The  differential  pressure  transmitters  may  have  been  zeroed 
incorrectly.  The  temperature  of  the  gas  may  have  exceeded  the  pennissible  limits  of  the  pitot 
tubes  leading  to  their  failure. 

6.1.5  Reduce  Carbon  Footprint 

The  metric  for  this  objective  is  the  life  cycle  reduction  in  the  carbon  footprint  as  a  result  of  the 
gasification  of  combustible  solid  waste  compared  to  landfill  methane  generation  created  by  the 
disposal  of  solid  waste  into  the  landfill.  The  data  required  to  calculate  this  metric  were  as 
follows: 

•  (a)  The  weight  percent  for  each  component  of  the  MSW  is  denoted  by  (a;) 
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•  (b)  Life  cycle  GHG  emission  factors  [in  metric  tons  CO2  emitted  per  short  ton  of  solid  waste] 
for  each  material  found  in  (a)  for  landfilling  and  gasification  will  be  obtained  from  [16].  The 
life  cycle  emission  factor  for  each  component  of  the  MSW  is  denoted  by  (bi)g  for  gasification 
and  (bi)i  for  landfilling. 

•  (c)  Total  emissions  are  the  sum  of  the  products  of  (a)  and  (b)  for  each  material  found  in  the 
MSW;  for  gasification,  (c)g  =  2  (ai)*(bOg  and  landfilling  (c)i  =  2  (ai)*(b;)i. 

•  (d)  The  metric  for  this  performance  objective  is  calculated  as  [(c)g  -  (c)J*  100/(c)i;  a  negative 
value  indicates  a  reduction  in  the  carbon  foot  print  of  the  GEM  WEC  system  compared  to 
landfilling. 

•  (e)  The  total  yearly  reduction  in  GHG  emissions  is  given  by  (GHG)e  =  [(c)g  -  (c)i]*me  where 
me  is  the  flow  rate  of  solid  waste  entering  the  GEM  WEC  system 

To  perfonn  the  analysis,  noncombustible  portions  of  the  waste  stream  were  not  considered,  as 
they  do  not  contribute  to  GHG  emissions  when  landfilled  nor  are  they  converted  by  gasification. 
Table  17  summarizes  typical  distribution  of  combustible  waste  stream  constituents.  Also 
provided  in  Table  17  are  emission  factors  as  provided  by  [16]. 


Table  17  Waste  composition  by  weight 


Component 

Weight  Percent 

Emission  Factor 
Landfilling  ((bj)i) 

Emission  Factor 
Gasification  ((bA) 

Food 

39.0 

0.20 

-0.04 

Paper 

25.0 

0.53 

-0.15 

Plastic 

23.5 

0.01 

0.30 

Cardboard 

12.5 

0.11 

-0.16 

Based  on  Table  17,  the  following  factor  calculations  are  yielded: 

(c)g  =  -0.0026 
(c)i=  0.227 

%  change  in  GHG  emissions  as  a  result  of  GEM  process  =  -101% 

The  success  threshold  for  this  aspect  of  the  carbon  footprint  performance  objective  was  a 
reduction  of  45%;  thus,  the  project  successfully  exceeded  this  aspect  of  the  objective. 

Using  the  same  time  period  as  cited  in  Section  6.1.1,  8849  pounds  of  waste  was  processed  over  a 
time  span  of  122.95  hrs.  This  equates  to  a  processing  rate  of  71.97  lb/hr.  Assuming  24x6 
operation,  there  are  313  operating  days  and  7512  operating  hours  per  year.  The  annual 
throughput  for  this  scenario  would  be  540638.64  lbs/yr.  Calculating  the  annual  reduction  in 
GHG  emissions, 

(GHG)e  =[(c)g-(c)i]*me 

=  [-0.0026  -0.227] *540638. 64  lbs/yr 
=  -124,130.6  lbs/yr 
=  -56  metric  tons/yr 
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Notably,  this  fell  short  of  the  objective  520  metric  tons  per  year.  Contributing  factors  to  this  are: 

•  Reduced  throughput.  The  system  processed  28%  of  the  design  throughput  due  to 
feedstock.  Operating  at  full  capacity  would  increase  the  GHG  reduction  to  200  metric 
tons  per  year. 

•  Feedstock  composition.  Plastic  is  a  negative  contributor  to  GHG  emissions  from 
gasification.  The  site  has  higher  plastic  content,  leading  to  higher  impact. 

6.1.6  Conform  to  Ambient  Air  Quality  for  State  of  California 

As  discussed  in  Section  5.6.2,  TRC  Companies,  Inc.  performed  emission  sampling  on  12 
September  2012.  Three  60-minute  equivalent  test  suites  were  conducted  on  the  John  Deere 
6068H  Diesel  Engine  model  6068HF285  while  it  ran  in  conjunction  with  the  generator  as  part  of 
the  GEM  WEC  system.  The  GEM  WEC  did  not  meet  the  EPA  Tier  3  Emission  Standards  for 
Nonroad  Diesel  Engines  for  NMHC  +  NOx  but  did  for  PM  and  CO.  Summary  of  results  is 
provided  in  Table  16  of  Section  5.6.2. 

The  root  cause  of  poor  results  for  NMHC  +  NOx  is  as  follows: 

•  The  load  bank  provided  a  fixed  load  of  28  kW  and  the  engine  was  modified  to  accept 
syngas  by  installing  a  T-fitting  at  the  air  inlet. 

•  The  flow  of  syngas  fuel  into  the  engine  was  fixed,  causing  the  engine,  which  is  naturally 
aspirated,  to  be  unable  to  adjust  its  air  to  fuel  ratio  based  on  the  richness  of  the  syngas. 

This  is  supported  by  the  results  for  the  average  gallons  per  hour  consumption  of  diesel  fuel 
during  each  of  the  emission  test  trials.  As  shown,  the  higher  the  consumption,  the  greater  the 
NMHC  +  NOx  emissions.  Accordingly,  the  uncombusted  components  of  the  syngas  and  diesel 
fuel  were  realized  downstream  in  the  exhaust,  thereby  contributing  to  NMHC.  Theoretically  if 
the  GEM  WEC  was  connected  to  the  grid  as  originally  planned,  the  load  on  the  generator  would 
change  based  on  the  quality  of  the  syngas. 

Best  Available  Control  Technologies  (BACT)  exist  that  can  be  used  to  reduce  NMHC  +  NOx 
including  installing  a  non-selective  catalytic  reduction  (NSCR)  system.  This  technology  injects 
a  calculated  amount  of  reducing  agent  such  as  urea  or  ammonia  into  the  exhaust  gas  stream  to 
convert  the  NOx  emissions  into  hannless  No. 

6.1.7  Estimate  Simple  Payback  Period 

The  calculation  of  the  simple  payback  period  (PBP)  is  based  on  fixed  costs  (capital  equipment 
cost,  installation  accommodation  costs,  and  training)  and  annual  cost  savings  associated  with 
electricity  and  heat  generated  by  the  system  along  with  waste  disposal  cost  avoidance.  Annual 
cost  savings  are  adjusted  for  annual  recurring  costs  (operation,  maintenance,  periodic  part 
replacement).  Table  18  provides  a  summary  of  factors  and  associated  impacts. 
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Table  18  Simple  payback  period  factors 


PBP  Factor 

Notes/Comments 

Edwards  Air  Force  Base 

Demo  Dataf 

Full  Capacity  $ 

Full  Capacity} 
with  Heat 

Non-Recurring  Up-front  Costs 

GEM  Purchase  Price 

Current  commercial  price  from 
MSW  Power  Corporation 

$1,1000,000 

$1,1000,000 

$1,1000,000 

Installation  Costs 

Based  on  actuals  for  EAFB  only 

$47,000 

$47,000 

$47,000 

Operator  Training 

Estimated  cost  of  training 

$15,000 

$15,000 

$15,000 

Subtotal  -  Non-Recurring  Up-front  Costs 

$1,162,000 

$1,162,000 

$1,162,000 

Annual  Savings  via  Cost  Avoidance 

Electricity  Savings 

Assumed  $0. 08/kWh  retail  cost 

$24,175 

$45,000 

$45,000 

Heat  Savings 

Assumed  $0. 03/kWh  natural  gas 

$0 

$0 

$40,800 

Waste  Disposal 
Savings 

Assumed  $75/ton 

$18,400 

$63,900 

$63,900 

Subtotal  -  Annual  Savings  via  Cost  Avoidance 

$42,875 

$108,900 

$149,700 

Annual  Recurring  Costs 

Consumables 

Based  on  actuals  for  EAFB  only, 
annualized 

$13,000 

$13,000 

$13,000 

Maintenance 

Based  on  actuals  for  EAFB  only, 
annualized 

$13,000 

$13,000 

$13,000 

Subtotal  -  Annual  Recurring  Costs 

$26,000 

$26,000 

$26,000 

Total  Annual  Benefit  ( Cost  Avoidance  Less  Recurring  Costs) 

$16,875 

$82,900 

$123,700 

Simple  Payback  Period 

Simple  PBP 

69  years 

14  years 

9.4  years 

f  As  noted  in  6.1.1,  representative  throughput  was  72  lb/hr  and  ash  output  was  6.46  lb/hr;  per  6.2.2, 


electricity  output  was  40.39  kWe. 

|  Full  capacity  of  the  GEM  is  250  lb/hr;  parasitic  loss  higher  due  to  higher  throughput  (8.67  kW  vs.  3.61  kW) 

6,1.8  System  Robustness 

The  robustness  of  the  GEM  WEC  was  detennined  from  18  July  2012  to  22  September  2012.  On 
18  July  2012,  the  generator  became  fully  operational.  22  September  2012  was  the  final  day  of 
the  2nd  24  x  6  run.  During  this  time,  there  were  16  days  of  unscheduled  downtime  of  the  entire 
GEM  WEC.  Table  19  provides  a  description  of  the  maintenance  performed. 

During  the  first  24  x  6  run  (Table  20),  there  were  three  days  that  did  not  meet  the  22  hr  per  day 
requirement.  On  day  #1,  there  was  a  premature  shutdown  to  assess  the  poor  syngas  quality.  In 
the  evening  on  day  #4  going  into  day  #5,  the  system  was  shut  down  for  routine  maintenance. 
During  the  second  24  x  6  run  (Table  21),  only  2  days  met  the  22  hr  per  day  requirement.  On  day 
#1,  a  communication  cable  melted  and  therefore  the  operator  was  unable  to  control  the  GEM 
WEC.  10.5  hrs  of  maintenance  was  performed  on  day  #3  and  6  hrs  and  6  min  of  maintenance 
was  perfonned  on  day  #4.  On  day  #5,  the  system  was  offline  for  17  hrs  and  22  min  in  order  to 
conserve  pellets  while  the  main  pellet  mill  shaft  was  being  repaired. 

There  was  only  one  day  when  the  GEM  WEC  was  run  for  an  8/5  operation  that  the  system  had  to 
shutdown  prematurely  due  to  a  failure.  On  August  28th,  2012,  the  gasifier  was  prematurely 
shutdown  at  12:45  pm  because  the  gear  box  on  ash  auger  2  malfunctioned  and  needed  to  be 
replaced.  The  reactor  was  only  run  for  approximately  four  (4)  hours,  which  does  not  meet  the 
seven-hour  criteria. 
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Table  19  Maintenance  performed  during  demonstration 


Date 

Comments 

7/23/2012 

Built  fines  separator,  inspected  bottom  of  HX,  Secondary  Air  flowmeter 
installed.  Inspected  baghouses,  Cleaned  dryer  filter  and  exhaust  line, 
General  SWP  cleanup 

8/6/2012 

Engine  maintenance  to  support  24  x  6  run 

8/7/2012 

Engine  maintenance  to  support  24  x  6  run 

8/8/2012 

Engine  maintenance  to  support  24  x  6  run 

8/10/2012 

Engine  maintenance  to  support  24  x  6  run 

8/20/2012 

Replaced  filter  bags.  Cleaned  heat  exchanger.  Emptied  bottom  ash  and 
cyclone  ash.  Setup  MKS.  Inspected  and  cleaned  shredder,  dryer 
exhaust  and  dryer  bed.  Cleaned  SWP  floor. 

8/21/2012 

Finished  putting  HX  cover  on,  installated  new  engine  exhaust, 
vacuumed  reactor  side  of  container.  Replaced  TCs. 

8/22/2012 

Performed  waste  characterization  of  Edwards  waste. 

8/23/2012 

Picked  up  vice  clamp  for  MKS  repair.  Removed  intercooler. 

8/24/2012 

Cleaned  intercooler  with  acetone,  removed  old  turbo  and  installed  new 
one.  Attempted  to  repair  MKS. 

9/10/2012 

Travel  day 

9/11/2012 

Prepared  system  for  emission  testing.  Modified  exhaust  for  sampling 
ports.  Changed  filter  bags.  Loaded  char.  Exchanged  bottom  ash  and 
cyclone  ash  bins.  Performed  general  cleanup  of  GEM  area.  Received 
TRC  emission  team  and  oriented  them  to  GEM  to  ensure  successful 
testing. 

9/13/2012 

Emptied  reactor,  cleaned  heat  exchanger.  Organized  ash  barrels. 

Greased  pellet  mill,  emptied  heavies  bin,  changed  dryer  exhaust  filter, 
cleaned  dryer  bed. 

9/14/2012 

Cleaned  secondary  air,  inspected  cyclone  piping  and  venturi.  Changed 
filter  bags,  bottom  ash,  and  cyclone  ash.  General  cleanup  of  GEM  area. 

Table  20  First  24x6  run 


Date 

Gasifier 
Start  Time 

Gasifier  Stop 
Time 

Duration  of 
Operation  on 
Pellets 

Comments 

8/13/2012 

8:29:00 

AM  and 
5:16:00  PM 

1:05:00  PM  and 
N/A 

9  hrs  39  min 

Day  #1  of  24  x  6  testing.  Forced  to  shut 
down  reactor  due  to  poor  gas  quality  and 
therefore  unable  to  run  the  engine.  Pellet  mill 
conditioner  jam  at  12:02  pm. 

8/14/2012 

N/A 

N/A 

24  hrs 

Day  #2  of  24  x  6  testing.  Buckets  of  char 
loaded  on  top  of  reactor  in  attempts  of  raising 
flame  front  of  reactor.  Pellet  auger  used 
manually  to  ensure  complete  burn  through  to 
top  of  reactor.  Load  bank  continuously 
overtemperatured  due  to  faulty  switch  on 
panel. 

8/15/2012 

N/A 

N/A 

24  hrs 

Day  #3  of  24  x  6  testing.  At  around  2:00 

AM,  the  load  bank  started  to  smoke,  it  turned 
off,  and  then  refused  to  turn  on  again.  The 
GEM  was  operated  independently  from  the 
generator  for  the  rest  of  the  day. 
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Date 

Gasifier 
Start  Time 

Gasifier  Stop 
Time 

Duration  of 
Operation  on 
Pellets 

Comments 

8/16/2012 

N/A 

5:26:00  PM 

17  hrs  26  min 

Day  #4  of  24  x  6  testing.  Reactor  shutdown 
at  8:00  pm  for  maintenance.  Reactor  drained, 
bottom  of  heat  exchanger  cleaned,  filter  bags 
changed,  piping  from  HX  to  filter  bags 
cleaned,  as  well  as  piping  from  filter  bags  to 
blower  and  blower  to  generator  valve. 

8/17/2012 

10:49:00 

AM 

N/A 

1 1  hrs  57  min 

Day  #5  of  24  x  6  testing 

8/18/2012 

N/A 

N/A 

24  hrs 

Day  #6  of  24  x  6  testing 

8/19/2012 

N/A 

7:00:00  AM 

7  hrs 

Day  #7  of  24  x  6  testing 

Table  21  Second  24x6  run 


Date 

Gasifier 

Start 

Time 

Gasifier 
Stop  Time 

Duration  of 
Operation  on 
Pellets 

Comments 

9/17/2012 

10:33:00 

AM 

N/A 

10  hrs  24  min 

Day  #1  of  24  x  6  testing.  Ash  auger  jams  @ 

1230,  1323,  1341.  Lost  ethernet  link  to  I/O  @ 

1700.  Repatched  5  outputs  to  gasifier  PLC  I/O; 
system  restored  @19:00.  Replaced  melted 

Ethernet  cable  with  temp  fix  I/O  now  working. 

9/18/2012 

N/A 

N/A 

24  hrs 

Day  #2  of  24  x  6  testing.  Added  100  gallons  of 
diesel  to  tank. 

9/19/2012 

N/A  & 
6:37:00 

AM 

2:37:00 

AM  & 
5:30:00  PM 

13  hrs  30  min 

Day  #3  of  24  x  6  testing.  Communication  failure 
with  controller  @  0830  AM.  Shutdown  at  0237 
AM  &  0530  PM  for  Demos  on  9/19  and  9/20 
respectively. 

9/20/2012 

6:06:00 

AM 

N/A 

17  hrs  54  min 

Day  #4  of  24  x  6  testing.  Shaft  of  pellet  mill 
fractured.  New  part  placed  on  order.  Machine 
shop  contacted  to  aid  in  new  installation 

9/21/2012 

20:22:00 

PM 

2:52:00 

AM 

6  hrs  3  8  min 

Day  #5  of  24  x  6  testing.  Reactor  shutdown  at 
02:52  AM  to  conserve  pellets  and  await  fully 
operational  pellet  mill 

9/22/2012 

N/A 

11:20:00 

PM 

23  hrs  40  min 

Day  #6  of  24  x  6  testing. 

6.2  QUALITATIVE  PERFORMANCE  OBJECTIVES 
6.2.1  Ease  of  Use 

An  employee  from  J  Torres  Co  Inc,  the  contractor  responsible  for  the  landfill  at  Edwards  Air 
Force  Base,  was  originally  planned  to  operate  the  GEM  WEC.  Ultimately,  two  employees  from 
1ST  Energy  were  involved  GEM  WEC  operation;  one  to  deal  with  solid  waste  inputs  and  another 
to  operate  the  gasification  unit.  The  employee  concerned  with  waste  inputs  typically  would  start 
off  the  morning  by  sorting  through  trash  delivered  to  the  Baler  Building.  Bags  of  trash  would  be 
selected  based  on  density  and  lack  of  any  visible  unprocessable  material.  Approximately  300  lbs 
of  trash  would  be  weighed  out  and  placed  in  the  two  blue  dump  hoppers.  The  entire  waste 
management  process  would  take  between  1-2  hrs.  During  this  time,  the  other  employee  would 
perform  a  pre-operation  system  check  which  included  running  all  of  the  valves  and  discarding 
the  bottom  ash,  fly  ash,  and  cyclone  ash  as  necessary.  It  also  included  checking  the  dryer 
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exhaust  filter  and  replacing  as  necessary,  emptying  the  bin  collecting  discarded  metals  from  the 
magnetic  head  pulley  conveyor,  and  verifying  the  diesel  fuel  level  associated  with  the  GEM 
WEC  generator.  Lastly,  the  inspection  would  include  greasing  the  pellet  mill  and  initiating  its 
wann-up  sequence  so  that  the  pellet  mill  would  reach  its  steady  state  mode  by  the  time  the  solid 
waste  preprocessing  operator  completed  the  waste  management  process. 

At  Edwards  Air  Force  Base,  there  were  two  separate  HMI  screens:  one  for  gasification 
operations  and  one  for  solid  waste  preprocessing  operations.  These  screens  could  be  viewed  and 
operated  simultaneously  which  greatly  facilitated  ease  of  use.  The  gasifier  operator  typically 
would  sit  by  these  HMI  screens  and  monitor  overall  operations  and  the  solid  waste  processor 
operator  would  be  outside  by  the  system.  To  startup  the  reactor,  the  operator  would  need  to 
open  the  flare  valve,  secondary  air  valves,  reactor  lid  and  the  filter  valve,  turn  on  and  adjust  the 
main  reactor  blower  and  secondary  air  blower,  main  feed  auger  and  turn  on  the  char  igniter  and 
flare  igniter.  All  of  these  functions  could  be  performed  with  relative  ease  on  the  HMI  screen. 
The  feed  auger  would  automatically  active  when  the  level  sensors  read  a  low  level  in  the  reactor. 
During  steady  state  gasification  operation,  the  operator  would  need  to  pay  attention  to  the  scale 
weight  on  the  pellet  silo.  As  the  scale  weight  reached  the  tare  weight  for  the  pellet  silo,  the 
gasifier  operator  would  direct  the  solid  waste  processor  operator  to  add  additional  pellets  to  the 
silo.  The  gasifier  operator  would  also  need  to  pay  attention  to  the  flare  temperature,  reactor 
differential  pressure,  and  the  thermocouple  readouts  across  the  reactor.  If  the  flare  temperature 
and  reactor  temperatures  were  to  drop  or  if  the  reactor  differential  pressure  were  to  decrease,  the 
gasifier  operator  would  need  to  adjust  the  reactor  blower,  secondary  air  valve,  and  grate  drive 
settings  accordingly.  The  differential  pressure  readings  across  the  cyclone,  heat  exchanger,  or 
filter  bags  would  also  need  to  be  monitored  because  a  blockage  would  indicated  by  an  increase  in 
differential  pressure.  The  ability  to  change  and  clean  filter  bags  could  also  be  accomplished  at 
the  HMI  screen. 

For  solid  waste  preprocessing  operations,  the  system  could  either  be  started  locally  at  the  actual 
equipment  by  the  operator  or  by  the  gasification  operator  sitting  by  the  HMI  screens.  The  most 
important  aspect  of  the  solid  waste  process  system  the  gasification  operator  had  to  monitor  was 
the  pellet  die  temperature  which  could  overheat  causing  the  pellet  mill  to  shutdown  prematurely. 
Oftentimes,  nothing  could  avoid  this  situation  since  it  was  due  to  the  particular  composition  of 
the  waste  going  through  the  system.  However,  the  gasification  operator  could  at  least  adjust  the 
force  feeder  which  feeds  material  to  the  pellet  die.  The  solid  waste  preprocessor  would  dump  the 
trash  into  the  shredder,  ensure  material  flow  through  the  system  by  checking  for  bridging  in  any 
of  the  transition  hoppers,  and  collect  and  weigh  pellets  that  were  produced  by  the  pellet  mill. 

For  generator  operations,  from  the  HMI  screen  the  generator  and  the  engine  blower  could  be 
turned  on  and  off.  The  switch  gear  and  load  bank  were  also  both  located  inside  the  control  room 
by  the  HMI  screen  and  could  be  activated  locally.  To  send  syngas  to  the  generator,  the 
gasification  operator  had  to  open  the  generator  valve  and  adjust  the  flare  valve/reactor  blower 
speed  depending  on  the  energy  quality  of  the  syngas.  The  gasification  operator  could  monitor 
the  power  output  of  the  generator  from  the  HMI  screen  and  could  adjust  the  power  output  desired 
at  the  load  bank. 
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6.2.2  Automatic  Control  System 

The  GEM  WEC  system  was  controllable  from  Waltham,  MA  when  a  virtual  private  network 
connection  was  established  with  the  server  in  Waltham.  Then,  a  program  called  Remote  Desktop 
Connection  was  used  to  allow  the  controlling  computer  in  Waltham  to  have  access  to  all  the 
programs  and  files  on  the  GEM  WEC  computer  at  Edwards  Air  Force  Base.  The  primary  HMI 
software  used  was  FactoryTalk  View  Site  Edition 

In  FactoryTalk  View,  screens  were  developed  to  operate  both  the  gasification  and  solid  waste 
preprocessing  operations.  These  screens  contain  inputs  to  control  set  points  as  well  as  readouts 
for  the  various  sensors  across  the  GEM  WEC.  Some  processes  such  as  filter  bag  cleaning,  dryer 
weir  control,  pellet  mill  startup,  and  feed  auger  operation  are  automatic  and  require  minimal  user 
involvement.  Other  aspects  of  the  GEM  WEC  such  as  controlling  the  amount  of  secondary  air 
that  enters  each  zone  of  the  reactor  is  more  difficult  to  automate  and  requires  maximum  user 
involvement.  Warnings  and  alarms  were  programmed  to  indicate  when  the  pellet  feed  auger  and 
ash  augers  malfunction  or  when  an  emergency  stop  switch,  VFD,  or  fuse  was  tripped.  Light 
indicators  were  also  programmed  so  that  the  operator  could  easily  discriminate  between 
equipment  that  was  energized/de-energized. 

6.2.3  Identify  Single  Point  System  Failures 

A  key  aspect  of  ensuring  system  reliability  is  the  identification  of  single  point  failure  risks  and 
appropriately  mitigating  them.  As  a  result  of  the  demonstration,  four  single  point  failure  risks 
were  identified: 

•  Pellet  mill.  The  waste  composition  at  Edwards  AFB  was  determined  to  be  higher  in 
metal  than  anticipated.  Bulk  metal  inclusions  were  found  to  reduce  the  reliability  of  the 
pellet  mill  by  initiating  jamming.  On  24  July  2012  a  jamming  event  led  to  the  main 
pellet  mill  shaft  severing,  thereby  rendering  the  equipment  inoperable  for  two  days.  The 
replacement  part  cost  $1,000.  To  avoid  this  type  of  issue  in  the  future,  new  models  of 
the  GEM  have  been  designed  to  include  enhanced  metal  separation,  which  would  divert 
bulk  metal  inclusions  prior  to  reaching  the  pellet  mill. 

•  Engine.  Due  to  decreasing  engine  performance,  the  genset  engine  was  inspected  on  24 
August  2012.  The  inspection  revealed  blade  damage  within  the  turbo,  apparently  due  to 
foreign  material  intrusion  (Figure  31).  A  new  turbo  charger  was  ordered  and  installed 
the  following  day  with  a  replacement  part  cost  of  $500.  The  source  of  the  foreign 
material  was  not  detennined;  however,  as  no  special  precautions  were  made  to  protect 
the  engine  against  sand,  this  very  well  may  have  been  the  cause.  It  is  therefore 
recommended  that  future  deployments  of  the  system  to  desert  settings  consider 
countenneasures  to  reduce  sand  intrusion. 

•  Cyclone.  During  the  decommissioning  of  the  GEM  (4-8  February  2013)  a  break  in  one 
of  the  welds  on  the  cyclone  inlet  piping  was  discovered  (Figure  32).  The  piping  was 
covered  with  insulation  throughout  the  demonstration  period,  and  therefore  was  not 
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discovered.  It  is  suspected  that  this  may  have  contributed  to  the  reduced  output  of  the 
system  during  the  demonstration  period. 

•  Ash  removal.  During  operation  on  28  August  2012,  the  second  stage  ash  auger  gearbox 
malfunctioned.  The  part  was  replaced  the  next  day  at  a  cost  of  $700.  Cause  of  the 
malfunction  is  believed  to  be  passage  of  abnormally  large  clinkers  through  the  grate 
system  at  the  base  of  the  reactor.  To  mitigate  future  occurrences,  a  modification  of  the 
grate  system  has  been  designed  and  implemented. 


Figure  31  Genset  engine  turbo  blade  with  apparent  damage  from  foreign  materil  intrusion 
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7  COST  ASSESSMENT 

7.1  COST  MODEL 

The  cost  model  looks  at  several  cost  elements  that  are  associated  to  the  GEM  product.  Table  22 
summarizes  the  costs  per  item. 


Table  22  Cost  elements  associated  with  GEM  WEC  System 


Cost  Element 

Data  Tracked  during  the  Demonstration 

Estimated  Cost 

Hardware  Capital  Costs 

Based  on  base  model  commercial  offering  from 
MSW  Power 

$1,100,00.00 

Installation  Costs 

Labor  and  material  required  to  install 

$47,000 

Consumables 

Estimates  based  on  rate  of  consumables  use 
during  the  field  demonstration 

$13,000 

Facility  Operational  Costs 

Reduction  in  energy  required  vs.  baseline  data 

$0. 08/kWh  electricity 
$75/ton  of  waste  disposal 
$0. 03/kWh  heat 

Maintenance 

Frequency  of  required  maintenance  and  labor 
and  material  per  maintenance  action 

$13,000 

Hardware  lifetime 

Estimated  based  on  components  degradation 
during  demonstration 

15  years 

Operator  Training 

Estimate  of  training  costs 

$15,000 

A  detailed  view  of  the  cost  elements  above  are  highlighted  below: 

•  Hardware  Capital  Costs 

o  MSW  Powers  GEM  product  costs  $1,100,000.  That  is  the  entirety  of  the 
hardware  capital  costs  for  the  project 

•  Installation  costs 

o  It  took  160  man-hours  a  week  over  three  weeks  to  complete  the  installation  of  the 
GEM  at  Edwards  AFB.  With  an  average  rate  of  $37.15,  the  labor  costs  were 
$17,832. 

o  A  contractor  was  also  used  to  provide  some  assistance  in  the  large  power  wiring 
required.  The  contractor  was  responsible  for  power  wiring  from  the  main  power 
panel  to  the  GEM  control  cabinet,  power  wiring  from  the  generator  to  the 
switchgear  and  signal  wiring  from  the  switchgear  to  the  generator.  Total  cost  was 
$10,000. 

o  Edwards  AFB  was  responsible  for  the  costs  associated  with  a  concrete  pad, 
fencing  and  local  power  distribution  panel.  Cost  incurred  by  Edwards  AFB  for 
these  items  are  unknown  but  estimated  in  the  $14,000  range 

o  Other  materials  that  were  purchased  for  installation  include  3”  schedule  40  carbon 
steel  pipe  to  integrate  the  Gasifier  gas  stream  to  the  generator.  This  was  a  build  to 
spec  onsite  item.  Additional  materials  for  fire  suppression  installation  and  signal 
wires  from  the  operating  station  to  the  GEM  controls  were  also  purchased  for 
field  installation.  Total  costs:  $5,000. 

•  Consumables 

o  The  consumables  used  on  site  are 

■  Char  for  cold  reactor  start  ups 
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•  13  cold  start  ups  over  the  duration  of  the  project  with  $  100/cold 
start  up  costs  for  the  char.  This  equates  to  $1,300.  An  additional 
two  cold  start  ups  to  start  the  24  x  6  operations  added  another 
$200.  A  total  cost  for  char  was  $1,500. 

■  Filter  bags 

•  26  changes  of  the  filter  bags  were  conducted  during  the 
demonstration  period 

o  9  filter  bags  per  change  with  each  bag  costing  $7.50. 

•  Total  project  cost  for  filter  bags  was  $1,755 

o  Additional  consideration  is  given  for  replacement  part,  bringing  the  total  for  this 
factor  to  $13,000. 

•  Facility  operating  costs 

o  Due  to  the  high  ash  content  (organic  ash  and  metal  contamination)  caused  a  much 
lower  than  expected  average  kW  output.  The  average  consumed  8.67  kW/ton  of 
waste.  The  GEM  also  produced  400kW/ton  electrical  output.  Therefore  a  net 
benefit  of  391.33  kW  per  ton  was  achieved.  Although  this  is  well  below  our 
baseline  study  of  591.33  kW/ton  net  electrical  output,  the  loss  is  contributed  to  the 
waste  composition.  At  this  time,  the  disposal  costs  for  Edwards  is  unknown. 
Also,  during  the  time  of  the  demonstration,  they  did  not  require  any  collection  of 
waste  heat.  Additionally,  no  cost  infonnation  is  currently  known  for  their  heating 
fuel.  Without  these  numbers  a  full  cost  analysis  for  operating  costs  can  be 
calculated 

•  Maintenance 

o  Over  the  course  of  the  demonstration  period,  the  product  experienced  several 
maintenance  areas 

■  Pellet  Mill  material  jams 

•  Due  to  the  high  metal  content,  the  pellet  mill  would  jam.  We 
experienced  29  pellet  mill  jams.  It  takes  on  average  1  hour  to  clear 
a  jam.  At  a  labor  rate  of  $37.15,  a  total  of  $1,077.35  was  spent 
clearing  the  pellet  mill 

■  Pellet  Mill  main  shaft  failure 

•  We  experienced  a  major  failure  of  the  pellet  mill  main  shaft.  This 
failure  is  due  to  the  metal  contamination  of  the  feedstock.  The 
material  cost  for  a  new  shaft  was  $1,000.  It  took  15  manhours  to 
replace  the  shaft  at  $37. 15/hr.  A  total  replacement  cost  of 
$1,557.25 

■  Filter  bag  replacement 

•  On  average  a  filter  bag  module  was  replaced  in  25  minutes.  A 
total  labor  cost  for  the  26  changes  was  $402.46. 

■  We  had  the  turbocharger  on  the  engine  stick  and  freeze  during  the  duration 
of  the  demonstration  project.  It  required  2  mahours  to  clean  and  re-install. 
No  material  costs  were  required,  and  the  labor  costs  were  $148.60. 

•  Lifecycle  estimation 

o  The  demonstration  period  did  not  cause  any  significant  deterioration  of  the  reactor 
system.  It  is  still  expected  to  have  a  lifecycle  of  15  years  assuming  proper 
preventative  maintenance  is  conducted. 
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•  Operating  training 

o  During  the  demonstration  period,  MSW  Power  Corporation  (formally  known  as 
1ST  Energy)  was  operating  the  GEM  system.  No  fonnal  training  to  any  third 
party  was  conducted.  MSW  Power  estimates  a  training  cycle  to  cost  ~$  14,000. 

7.2  COST  DRIVERS 

The  major  cost  drivers  for  the  GEM  product  is  the  initial  capital  investment.  With  a  purchase 
price  of  $1,100,000  it  is  by  far  the  highest  cost.  In  terms  of  return  on  investment  cost  drives,  that 
depends  on  the  cost  of  electricity,  waste  disposal,  heating  costs  and  needs/duty  cycle  and  waste 
composition.  It  is  recommended  that  the  GEM  be  installed  with  a  metal  separation  process  (as  is 
currently  available  in  its  commercial  unit).  This  will  reduce  any  metal  contamination  down  to 
less  than  1%.  Consequently  this  will  help  increase  net  power  output  closer  to  600  kW/ton  as 
well  as  provide  an  innocuous  ash  stream.  Edwards  AFB  did  perfonn  preliminary  metal  testing 
for  leachates  to  categorize  the  waste  as  hazardous  or  non-hazardous,  they  did  not  perform  an 
actual  leachate  tests.  Since  the  metal  going  through  this  process  was  cooper,  nickel,  steel,  steel 
with  chrome  plating,  brass,  and  stainless  steel  primarily,  1ST  and  MSW  Power  suggest  that  this 
material  wouldn’t  trip  any  leachate  requirements  for  disposal. 

7.3  COST  ANALYSIS  AND  COMPARISON 

The  cost  analysis  for  the  Edwards  AFB  GEM  system  is  based  upon: 

•  Waste  throughput  This  tenn  is  defined  as  the  amount  of  waste  the  system  processes 
per  unit  time.  The  GEM  is  designed  to  process  250  lb/hr  mixed  waste.  Accordingly 
equipment  sizing  and  corresponding  capital  outlays  are  in  accordance  with  this 
typical  throughput.  For  use  scenarios  that  will  be  less  than  design  throughput  (i.e. 
due  to  operational  use  requirements  and/or  waste  characteristics),  the  payback  period 
(PBP)  and  return  on  investment  (ROI)  will  be  less  than  favorable  for  that  given  user 
and  operational  scenario. 

•  Waste  composition.  This  tenn  is  defined  as  the  chemical  make-up  of  the  waste 
stream.  The  GEM  is  designed  to  extract  chemical  energy  from  waste  via  thennal 
processes.  Thus,  noncombustible  portions  of  the  waste  stream  are  essentially  “dead 
weight”  in  the  feedstock.  Further,  moisture  content  detracts  from  overall  energy 
output,  as  it  not  only  serves  as  “dead  weight”  but  also  consumes  some  of  the  process 
heat.  Therefore,  waste  streams  having  high  noncombustible  (metal/glass/ceramic) 
and/or  high  moisture  contents  will  result  in  a  less  favorable  energy  balance  and, 
ultimately,  less  favorable  process  economics. 

•  Net  electrical  production.  This  term  is  defined  as  the  amount  of  electricity  being 
exported  by  the  GEM  less  the  amount  of  externally-sourced  (i.e.  drawn  from  the  grid) 
electricity  consumed  by  the  GEM  to  operate.  Clearly,  the  higher  the  net  production 
the  more  favorable  the  economics. 

•  Electrical  costs.  This  term  is  use  site-specific  and  is  defined  as  the  actual  cost  per 
kW  realized  by  the  user  for  consumption  of  typical  electricity  supply  (i.e.  for  a  fixed 
site  that  is  not  report,  this  would  be  the  cost  charged  by  the  utility  provider).  Factors 
such  as  geography  and  source  of  electricity  impact  this.  Domestic  grid-supplied 
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electricity  costs  are  typically  higher  on  the  coasts  than  in  the  interior  of  the  country; 
and  typically  more  expensive  in  isolated  areas  such  as  island  communities. 

•  Heat  production.  This  term  refers  to  the  usable  heat  captured  from  the  GEM.  The 
GEM  is  designed  to  be  a  combined  heat  and  power  (CHP)  solution  and  relies  upon 
cost  savings  associated  with  heating  to  realize  its  full  economic  potential. 

•  Heating  fuel  costs.  As  with  electrical  costs,  heating  fuel  costs  are  use  site-specific. 
They  are  dependent  upon  the  nature  of  heat  generation  (i.e.  natural  gas  vs.  oil)  and 
also  vary  with  geography. 

•  Waste  disposal  flow  rate.  This  tenn  is  defined  as  the  rate  at  which  a  site  disposes  its 
waste  (i.e.  two  tons  per  day).  Choosing  to  install  the  GEM  at  a  site  with  insufficient 
waste  generation/disposal  rates  (i.e.  resulting  in  less  than  3  tons  per  day  of  waste  that 
can  be  processed  by  the  GEM)  will  increase  the  PBP. 

•  Waste  disposal  costs.  This  term  is  defined  as  the  cost  (i.e.  $  per  ton)  for  typical  waste 
disposal  means.  Higher  costs  here  lead  to  a  shorter  PBP  for  the  system. 

•  Other  Operating  costs.  These  are  known  or  predicted  costs  that  can  be  annualized 
over  the  service  life  of  the  system. 

o  Maintenance  materials.  This  term  is  defined  as  replacement  parts  and  other 
items  that  are  known  to  be  required  but  whose  replacement  is  not  tied  to  a 
defined  schedule. 

o  Consumables.  This  term  is  defined  as  reoccurring  material  purchases  required 
for  effective  operation  of  the  system. 

o  Manpower.  This  tenn  is  defined  as  dedicated  manpower  required  to  operate 
the  system. 

On  average,  under  separate  studies,  the  GEM  has  been  demonstrated  to  produce  >66kWe  net 
electrical  production,  182  kWth  heat  production  while  consuming  3  tons  of  trash  and  converting 
it  into  300  lbs  of  ash  per  day.  Other  direct  costs  include  maintenance,  consumable  and  diesel 
consumption  costs.  For  the  purposes  of  this  analysis,  the  maintenance  and  consumable  costs  is 
defined  as  5%  of  system  purchase  price. 

The  GEM  at  Edwards  AFB  produced  on  average  50kW  gross  electrical  output  (net  of  24  kWe) 
and  65kWth  heat  recovered.  Ash  output  was  approximately  10%  or  600  lbs/day. 

It  is  important  to  note  that  since  this  product  replaces  energy  requirements  from  the  grid,  there  is 
no  direct  comparison  to  existing  technology  that  the  GEM  would  replace  onsite. 

Additionally,  the  cost  model  doesn’t  account  for  decreasing  and  eventually  closing  of  the  landfill 
site.  It  has  been  estimated  that  closing  the  landfill  and  monitoring  of  its  status  will  cost  in  excess 
of  $25,000,000. 

A  cost  assessment  was  provided  in  Section  6.1.7  as  part  of  the  simple  payback  period 
assessment. 
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7.3.1  Payback  Sensitivity  Analysis 

As  noted  previously,  typical  utility  and  waste  hauling  costs  have  a  significant  impact  on  the 
payback  period  for  the  GEM  WEC  system.  Figures  33  and  34  provide  insight  into  the  variability 
of  the  payback  period  as  a  function  of  electricity  costs  and  waste  disposal  costs,  respectively. 
For  both  scenarios,  the  following  assumptions  are  made: 

•  Annual  operation  of  24  hours  a  day  for  six  days  a  week;  7444  hours  per  year 

•  Waste  throughput  =  3  tons  per  day;  930  tons  per  year 

•  Average  net  outputs  of  66  kW  electric  and  1 82  kW  heat 

•  Average  solid  to  gas  conversion  efficiency  of  90% 

•  One-time  costs  of  $  1 . 1M  for  the  system,  $47,000  for  installation,  and  $  15,000  for  training 

•  Annual  recurring  costs  of  $  13,000  for  consumables  and  $  13,000  for  maintenance 

•  Baseline  utility  costs  of  $0. 08/kWh  electric,  $0. 03/kWh  heat,  and  $75/ton  waste  disposal 


Figure  33  Impact  of  electricity  cost  on  payback  period  (waste  disposal  cost  fixed  at  $75/ton) 


Impact  of  Waste  Disposal  Cost  on  PBP 


Figure  34  Impact  of  waste  disposal  cost  on  payback  period  (electricity  cost  fixed  at  $0. 08/kWh) 
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7.3.2  Scalability  Considerations 

The  GEM  was  designed  with  modularity  in  mind.  While  the  system  was  demonstrated  as  a 
fully-containerized  unit,  containerization  is  not  required,  nor  is  it  limited  to  the  number  of 
containers  demonstrated.  Use  scenario  must  be  considered  prior  to  designing  a  solution  beyond 
a  three  ton  per  day  throughput.  Surely,  the  simple  inclusion  of  additional  three  ton  per  day 
systems  can  be  considered;  however,  this  would  not  enable  enjoyment  of  economy  of  scale. 
Thus,  scalability  is  best  addressed  at  the  subsystem  level: 

•  Solid  Waste  Preprocessor  (SWP).  The  SWP  is  comprised  of  COTS  and  modified 
equipment  that  is  responsible  for  converting  bulk,  co-mingled  waste  into  waste-based  fuel 
pellets.  The  waste  is  size  reduced,  conditioned,  and  pelletized  to  achieve  this  objective. 
The  SWP  can  be  scaled  up  to  several  tons  per  hour  throughput  without  complication, 
thereby  affording  for  a  centralized  “pellet  plant”  that  feeds  distributed 
gasification/generation  modules.  Scale  down  of  the  SWP  would  be  a  more  difficult  task, 
and  the  recommendation  would  be  to  either  operate  the  SWP  on  a  reduced  duty  cycle  or 
have  a  centralized  SWP  feeding  distributed  gasification/generation  modules. 

•  Gasification.  A  stratified  downdraft  gasifier  is  used  to  efficiently  convert  waste  pellets 
into  syngas.  The  system  can  be  readily  scaled  down  to  the  sub-ten  lbs/hr  level,  although 
process  economics  would  be  questionable  at  this  scale.  Downdraft  gasification  certainly 
has  upper  limits  for  scale.  10-ton/day  throughput  could  be  met  with  the  current  design 
approach,  while  throughputs  above  this  would  require  a  revisit  of  reactor  design.  All  gas 
conditioning/clean-up  equipment  used  is  readily  scaled  up  and  down. 

•  Controls/Integration  Backplane.  The  controls  system  and  integration  framework  are 
highly  flexible  and  are  capable  of  accepting  a  variety  of  inputs. 

In  summary,  it  is  conceivable  that  the  system  could  be  scaled  down  to  sub-ton  levels  (process 
economics  rather  than  engineering  may  be  the  limiting  factor  for  detennining  the  smallest  scale 
of  the  system).  The  flexibility  of  the  system  to  operate  in  a  distributed  fashion  (i.e.  central 
preprocessing  and  distributed  gasification/generation)  presents  an  option  to  address  very  high 
throughput  (tons  per  hour)  using  the  existing  gasification  module.  While  we  have  not  done  so,  it 
is  expected  that  the  gasifier  could  be  readily  scaled  to  10-ton  per  day  throughput  without 
diversion  from  the  fundamental  processing  approach. 
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8  IMPLEMENTATION  ISSUES 


Implementation  of  the  demonstration  activity  at  Edwards  Air  Force  Base  experienced  a  number 
of  delays  and  unforeseen  complications.  While  the  demonstration  was  ultimately  executed,  these 
issues  did  negatively  impact  the  ability  of  the  project  to  stay  on  schedule,  within  budget,  and  to 
meet  all  of  the  perfonnance  objectives.  There  were  three  major  categories  of  issues  encountered: 

•  Regulatory 

•  End-user  Concerns 

•  Site-specific  Shortcomings 

8.1  REGULATORY  ISSUES 

Operation  of  the  demonstration  required  permits  from  state  and  local  authorities,  an 
interconnection  agreement  with  the  local  utility  provider,  and  a  license  from  the  Base 
Commander.  Acquiring  a  license  to  operate  at  Edwards  Air  Force  Base  was  a  relatively 
straightforward  activity.  This  required  Infoscitex  to  submit  a  request  to  Edwards  with 
background  on  the  project  and  basis  for  request.  Infoscitex  received  the  license  (AFMC-ED-3- 
10-006)  once  a  town  hall  meeting  was  held  at  the  base  and  no  objections  were  heard. 
Throughout  the  course  of  the  project  several  extensions  were  received  as  required  due  to  the 
delayed  imposed  by  permitting  issues. 

Upon  initial  review  of  the  regulatory  environment,  it  was  detennined,  in  conjunction  with  the 
team  at  Edwards  Air  Force  Base  and  the  local  regulatory  body,  that  the  only  permit  required  for 
operation  of  the  demonstration  was  an  experimental  exemption  to  be  issued  by  the  Eastern  Kem 
Air  Pollution  Control  District  (EKAPCD).  In  March  2011  Infoscitex’s  request  for  an 
Experimental  Research  Exemption  was  approved,  and  the  project  received  a  EKAPCD 
designation  number  of  1 10114.  With  environmental  permitting  believed  to  have  been  addressed, 
Infoscitex  moved  forward  with  acquiring  clearance  to  connect  to  the  local  grid  at  Edwards. 
Unfortunately,  the  local  utility  provider,  Southern  California  Edison,  operated  was  obstructive 
and  lacked  responsiveness  and  full  disclosure  throughout  the  process.  Although  an 
interconnection  application  was  submitted,  this  was  ultimately  abandoned  as  it  became  apparent 
that  the  application  for  this  project  had  been  bundled  with  a  number  of  other  alternative  energy 
projects  at  the  base.  Were  the  project  to  stay  the  course  with  interconnection,  further  delay 
would  have  been  required  to  accommodate  a  telemetry  study  as  required  due  to  the  aggregate 
size  of  the  projects. 

Concurrent  with  the  pursuit  of  interconnection  approval,  Infoscitex  continued  to  pursue  required 
accommodations  at  the  site  to  ensure  a  successful  operation.  During  the  course  of  conversations 
and  approval  requests  for  various  elements  of  the  project,  publicity  for  the  project  heightened. 
As  a  result,  new  stakeholders  appeared  requesting  revisit  of  Infoscitex’s  permitting  status. 
Corresponding  conversations  brought  into  question  whether  the  project  would  represent  a 
violation  of  Edwards’  landfill  permitting  due  to  the  GEM  WEC  System  being  located  at  the 
landfill  and  thus  representing  a  material  change  in  use  scenario  from  what  was  described  in  their 
permit.  This  revelation  resulted  in  further  delays  and  at  one  point  put  the  project  at  risk  of  being 
shut  down  due  to  an  initial  ruling  by  CalRecycle  that  the  project  was  not  in  the  best  interest  of 


EW2009-32  Final  Report 
Infoscitex  Corporation 


72 


August  2013 


the  public.  However,  Infoscitex  lobbied  with  CalRecycle  and  ultimately  Edwards  Air  Force 
Base  received  a  Project  Pennit  Exemption  from  the  Kern  County  Environmental  Health  Division 
of  CalRecycle  on  19  March  2012. 

In  summary,  the  following  regulatory  approvals  were  required  to  operate  the  demonstration  at 
Edwards  Air  Force  Base  as  planned: 

5 .  License  to  Operate  at  Edwards  Air  Force  Base 

6.  Experimental  Exemption  from  Eastern  Kern  Air  Pollution  Control  District  (EKAPCD) 

7.  Permit  Exemption  from  the  Environmental  Health  Division  of  CalRecycle 

8.  Generating  Facility  Interconnection  Agreement  with  Southern  California  Edison 

Future  implementation  of  the  GEM  WEC  system  at  a  DOD  or  other  installation  would  not  be 
performed  under  an  experimental  exemption.  Generally  speaking,  this  would  require  a  Title  V 
permit.  Under  a  Title  V  permit,  the  site  is  defined  as  either  an  area  source  or  a  major  source. 
Table  23  summarizes  the  impact  the  GEM  WEC  system  would  have  on  existing  site  permit  and 
the  steps  required  to  legally  operate  the  GEM  WEC.  Pennitting  of  the  GEM  under  a  full  permit 
can  be  achieved  across  Federal  and  State  regulations.  Details  of  how  those  permits  would  be 
obtained  are  site  specific  and  require  Federal  level  of  applicability  as  well  as  local  state 
regulations  (if  applicable).  Massachusetts  is  the  only  state  in  the  Union  that  has  a  moratorium  on 
“waste  burning,”  which  they  have  extended  to  gasification  technologies  (although  the  policy  is 
currently  being  modified  to  include  pyrolysis  and  gasification  technologies). 


Table  23  Summary  of  Title  V  permit  implications  associated  with  GEM  WEC  implementation 


Pennit  Type 

Impact 

Process 

Title  V  major 
source 

GEM  emissions  must  be 
assessed  and  evaluated 
under  current  emissions 
across  the  permitted  site 
against  their  allowable 
thresholds. 

If  the  GEM  does  not  cause  the  facility  to  exceed  the  thresholds, 
then  a  simple  Title  V  modification  to  include  the  GEM  on  the 
permit  would  suffice.  A  major  modification  would  need  to 
occur  if  the  GEM  would  increase  threshold  limits.  This  may  be 
difficult  to  achieve;  however,  the  GEM  emissions  on  a  ton/year 
basis  is  rather  insignificant  when  compared  to  thresholds  and 
limits  of  Major  Title  V  permits. 

Title  V  Area 

source 

GEM  emissions  must  be 
assessed  and  evaluated 
under  current  emissions 
across  the  permitted  site 
against  their  allowable 
thresholds. 

If  the  GEM  trips  the  thresholds  between  an  area  source  and  a 
major  source  a  Title  V  major  source  permit  must  be  obtained.  If 
not,  a  modification  to  add  the  GEM  to  the  existing  Title  V  area 
source  permit  will  be  required. 

State 

Regulations 

Determine  GEM 
applicability  to  local 
regulations 

Every  state  has  the  right  to  have  more  stringent  air  quality 
regulations  than  the  EPA  methods.  1ST  and  MSW  Power  have 
not  prepared  an  exhaustive  list  of  all  the  states  regulations. 
Additionally,  the  states  in  which  the  two  companies  have 
experience  do  not  have  regulations  for  small  scale  gasification 
units.  Most  states  have  deferred  to  EPA  regulations. 

It  is  a  general  rule  of  thumb  that  the  Northeast  region  of  the  United  States  (primarily 
Massachusetts)  and  California  have  the  toughest  regulations  for  pennitting  such  a  unit.  Most 
other  states  have  deferred  to  Federal  regulations  for  permitting.  The  GEM  has  been  classified  by 
the  EPA  as  an  Other  Small  Waste  Incinerator  (OSWI)  and  can  be  permitted  according  to  40  CFR 
60  subpart  EEEE  (which  varies  depending  on  the  system’s  ability  to  produce  electricity  or  hot 
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water/heat).  MSW  Power  has  experience  in  obtaining  a  letter  from  the  EPA  approving  the  GEM 
operation  at  an  institutional  site  (Plymouth  County  Correctional  Facility,  Plymouth,  MA).  This 
letter  is  provided  for  reference  in  Appendix  G. 

While  an  exhaustive  analysis  of  each  state  and  municipality  was  not  practical  given  the  time  and 
funding  priorities  for  this  project,  some  understanding  of  those  states  that  can  be  expected  to  be 
most  receptive  to  WTE  technologies  was  gained.  The  following  states  had  active  WTE 
operations  in  201 1: 

•  California 

•  Connecticut 

•  Delaware 

•  Florida 

•  Hawaii 

•  Indiana 

•  Maine 

•  Maryland 

•  Massachusetts 

•  Michigan 

•  Minnesota 

•  New  Hampshire 

•  New  Jersey 

•  New  York 

•  North  Carolina 

•  Oklahoma 

•  Oregon 

•  Pennsylvania 

•  Utah 

•  Virginia 

•  Washington 

The  presence  of  active  WTE  operations  is  not  in  and  of  itself  indicative  of  a  region  that  would  be 
receptive  to  new  WTE  activities.  An  understanding  of  any  local,  county,  or  state  moratoriums  on 
expansion  must  be  gained  prior  to  targeting  a  specific  site  for  technology  transfer. 

8.2  END-USER  CONCERNS 

At  the  onset  of  the  project,  it  was  well-documented  and  known  that  the  GEM  WEC  System  was 
not  sufficiently  sized  to  process  all  of  the  waste  heading  to  Edwards’  landfill.  It  was  generally 
well-excepted  that  the  GEM  represented  a  potential  means  of  slowing  the  rate  at  which  the 
landfill  was  filled,  and  could  possibly  aid  in  landfill  extension  through  processing  of  waste 
already  in  the  landfill.  However,  as  it  was  not  a  total  solution,  detractors  did  exist  within  the 
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stakeholder  community.  As  a  result  of  the  demonstration,  three  primary  sentiments  were 
observed  as  it  pertained  to  future  use  of  the  GEM  at  Edwards: 

1.  Fear  of  the  unknown.  The  GEM  represents  a  marked  shift  in  waste  management 
paradigm,  and  as  such  is  inherently  controversial.  Observers  characterized  as  under¬ 
informed  and/or  passersby  were  noted  to  exhibit  some  apprehension  over  the  use  of  a 
thermal  conversion  process  to  address  waste  burden.  As  a  technology  without 
documented  track  record,  some  expressed  concern  over  safety  and  environmental 
impact. 

2.  Ash  quality.  In  other  studies,  the  GEM  has  been  shown  to  produce  ash  streams  that  are 
below  contaminant  threshold  for  classification  as  hazardous  waste  (i.e.  innocuous  and 
suitable  for  landfill  disposal).  However,  due  to  the  unexpected  high  metal  content  and 
lack  of  active  metal  separation  to  address  it,  ash  analysis  indicated  the  GEM  ash 
produced  at  Edwards  AFB  to  be  hazardous  (see  Appendix  E  for  report). 

3.  Cost  benefit.  As  noted  in  this  report,  the  reduced  throughput  experienced  due  to 
composition  of  the  waste  stream  yields  a  poor  cost  benefit  result  for  the  GEM  at 
Edwards  Air  Force  Base.  In  the  absence  of  other  compelling  factors,  cost  (and 
specifically  return  on  investment)  will  drive  decisions  regarding  suitability  of  the  GEM 
for  candidate  sites. 

8.3  SITE-SPECIFIC  SHORTCOMINGS 

Due  to  delays  imposed  by  regulatory  issues,  the  waste  stream  at  Edwards  Air  Force  Base 
experienced  some  change  between  project  kick-off  and  demonstration  initiation.  Specifically,  a 
major  detractor  of  demonstration  results  was  the  high  metal  content  of  the  waste  stream.  Due  to 
a  large  portion  of  the  waste  diverted  for  use  in  this  demonstration  coming  from  residential 
streams  at  the  base  (as  opposed  to  cafeteria  or  industrial  streams),  the  waste  was  observed  to 
contain  a  broad  range  of  items  including  hazardous  waste,  electronic  waste,  and  wiring  that 
would  not  typically  find  its  way  to  landfill  if  derived  from  a  cafeteria  or  industrial  source.  As  a 
result,  the  throughput  of  the  gasifier  was  much  lower  due  to  both  reduced  combustible  content  in 
the  waste  and  some  jamming  at  the  pellet  mill.  This,  coupled  with  end-user  concerns,  ultimately 
led  to  the  system  not  being  retained  by  Edwards  Air  Force  Base  for  continued  use. 

8.4  TECHNOLOGY  OUTLOOK 

The  GEM  technology  was  originally  developed  for  the  processing  of  feeding  wastes  in  the 
combat  theatre.  This  type  of  feedstock  contained  by  weight  44%  food,  42%  paper/cardboard  and 
14%  plastic.  This  blend  of  material  was  used  for  optimizing  the  GEM  process.  Edwards  AFB 
waste  contained  both  office  and  residential  wastes,  with  residential  being  the  predominant  weight 
fraction.  The  waste  that  was  tested  at  Edwards  AFB  had  several  tough  components  for 
processing.  First,  the  waste  was  high  in  moisture,  reducing  the  processing  rate  through  the 
drying  in  order  to  properly  dry  the  material.  MSW  Power  has  the  ability  to  use  a  larger  drying 
bed,  which  would  increase  the  processing  rate  of  high  moisture  feedstock.  Additionally, 
Edwards  AFB  waste  contained  significant  amount  of  inorganic  material  including  a  substantial 
amount  of  metals.  These  metals  were  in  the  form  of  aluminum  and  steel  cans,  miscellaneous 
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household  items,  and  wiring.  MSW  Power  encourages  that  these  items  be  recycled.  However,  it 
is  naive  to  think  that  metal  objects  would  not  enter  the  waste  stream.  On  MSW  Power’s  second 
generation  GEM  unit,  an  inline  metal  separation  unit  removes  99%  of  ferrous,  non-ferrous,  glass 
and  other  ceramic  materials  from  the  waste  material.  This  increases  system  robustness  and 
output.  The  Edwards  AFB  waste  stream  had  samples  that  returned  with  as  high  as  30%  by 
weight  of  inorganic  material  in  the  pellet.  This  reduces  the  BTU  content  and  processing  rate  of 
the  waste  pellet  through  the  reactor  significantly.  At  30%  inorganics  in  the  pellet,  the  syngas 
BTU  content  is  below  100  BTU/  cubic  foot.  Additionally,  the  high  amount  of  inorganic  material 
in  the  reactor  slowed  down  the  processing  rate,  as  the  control  system  had  not  previously  seen 
inorganic  content  that  high.  By  reducing  the  metals  and  glass  components  the  GEM  would  have 
operated  closer  to  its  targeted  operation  parameters. 

Therefore,  when  evaluating  sites  for  future  GEM  installations,  it  is  important  to  look  at  the 
following  criteria: 

•  Source  of  material 

o  Cafeteria  and  an  office  waste  are  ideal  due  to  composition.  Residential  waste 
contains  a  significant  amount  of  inorganic  material  that  should  be  considered  for 
recycling  rather  than  processing  through  a  waste  to  energy  system. 

•  Moisture  content 

o  The  GEM  can  handle  a  wide  range  of  moisture  contents;  however,  proper 
selection  of  system  variant  requires  a  solid  understanding  of  the  max,  average  and 
minimum  values  of  moisture  content  of  the  waste.  Depending  on  the  typical 
moisture  content,  an  appropriate  preprocessing  subsystem  can  be  specified. 

•  Understanding  inorganic  material 

o  MSW  Power  has  designed  preprocessing  subsystem  options  featuring  a  metal 
separation  process  that  can  eliminate  a  substantial  amount  of  inorganic  material 
prior  to  the  pelletizing  process.  This  subsystem  option  should  be  included  in 
future  DoD  installations. 

•  Heat  Requirements 

o  In  order  to  optimize  ROI,  sites  having  the  ability  to  make  use  of  the  waste  heat 
captured  by  the  system  are  preferred.  The  heat  can  be  used  for  HVAC  or  hot 
water  applications. 

•  Costs 

o  For  an  attractive  ROI,  site  operating  costs  should  at  least  meet  the  following, 
which  would  result  in  a  PBP  of  less  than  seven  (7)  years: 

■  Disposal  costs  >$  100/ton 

■  Electrical  costs  >  $. 08/kWh 

■  Heating  Costs  >  $0.05/kWth 
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APPENDICES 


Appendix  A:  Points  of  Contact 


POINT  OF 
CONTACT 

Name 

ORGANIZATION 

Name 

Address 

Phone 

Fax 

E-mail 

Role  in  Project 

Michael  Cushman 

Infoscitex  Corporation 
303  Bear  Hill  Rd, 
Waltham  MA  02451 

(781)419-6377 

mcushman@infoscitex.com 

Principal  Investigator 

Matthew  Young 

MSW  Power 
Corporation 
(formerly  1ST  Energy) 

(978)  264-0679  x225 
myoung@mswpower.com 

co-Principal  Investigator 

Steven  Madoski 

Edwards  Air  Force  Base 
412TW/CEVC 

Steven.Madoski@edwards.af.mil 

Demo  Site  POC 
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Appendix  B:  Start-Up  Log 


1ST  Energy  Start  Up  Checklist 
Motor  Rotation  and  Current 

Front  End  Hopper  Door  Motor 


Rotation  Check:  * 

Shredder  Motor  #1 

Rotation  Check: 

Shredder  Motor  #2 

Current  Draw  (Amps): 

Li? 

Current  Draw  (Amps): 

i\  & 

Rotation  Check:  (/" 

Belt  Conveyor  Motor 

Current  Draw  (Amps): 

>1.  d 

Rotation  Check:  t/ 

Dryer  Motor 

Rotation  Check:  ^ 

Dryer  Auxiliary  Heater  Motor 

Rotation  Check:  l/ 

Dryer  Exhaust  Blower  Motor 

/ 

Current  Draw  (Amps): 

1-55 

Current  Draw  (Amps): 

1.3Z. 

Current  Draw  (Amps): 

,3 

Rotation  Check:  v/ 

Dry  Shred  Agitator  Motor 

Current  Draw  (Amps): 

■ca. 

Rotation  Check:  \f 

Dry  Shred  Conveyor  Motor 

Current  Draw  (Amps): 

■  13 

Rotation  Check:  <J 

Pellet  Mill  Conditioner  Motor 

Current  Draw  (Amps): 

t-ti 

Rotation  Check:  ^ 

Current  Draw  (Amps): 

303  Bear  Hill  Road 

1  -  so 
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Pellet  Mill  Force  Feeder  Motor 
Rotation  Check: 

Pellet  Mill  Die  Motor 
Rotation  Check:  y 
Pellet  Silo  Conveyor  Motor 
Rotation  Check:  t/ 

Pellet  to  Reactor  Conveyor  Motor 
Rotation  Check:  y 
Grate  Drive  #1  Motor 
Rotation  Check:  y 

Grate  Drive  #2  Motor 
Rotation  Check:  y 

Ash  Auger  #1  Motor 
Rotation  Check:  y 
Ash  Auger  #2  Motor 
Rotation  Check: 

HX  Blower  Motor 
Rotation  Check: 

Rx  Blower  Motor 
Rotation  Check: 

2nd  Air  Blower 
Rotation  Check: 


Current  Draw  (Amps): 

•z_ 

Current  Draw  (Amps): 

Current  Draw  (Amps): 

z-5 

Current  Draw  (Amps): 

z.'Y 

Current  Draw  (Amps): 

.18 

Current  Draw  (Amps): 

•l°\ 

Current  Draw  (Amps): 

\-a  £ 

Current  Draw  (Amps): 

1 ./ 

Current  Draw  (Amps): 

i-S 

Current  Draw  (Amps): 

Y-0 

Current  Draw  (Amps): 

.  1 

303  Bear  Hill  Road 
Waltham,  MA  02451-1016 
www.istenerov.com 
Ph:  781-890-1338  Fx:  781-890-1330 


EW2009-32  Final  Report 
lnfoscitex  Corporation 


81 


August  2013 


Generator  Gas  Conditioner  Blower 
Rotation  Check:  y/ 


Current  Draw  (Amps):  „  7-5- 


Variable  Frequency  Drives 

Belt  Conveyor  Motor 
25%:  ✓  50%: 

Dryer  Exhaust  Blower 
25%:  S  50%: 

Pellet  Mill  Fprce  Feeder 
25%:  y  50%: 

Pellet  Conveyor  to  Rx 
25%:  50%: 

Auxiliary  Heatej^Slower 
25%:  V  50%: 

Heat  Exchanger  Blower 
25%:  \S  50%: 

Reactor  Blower 


25%: 

Ash  Auger  #1  . 
25%:  V/ 

2nd  Air  Blower 

25%: 


50%: 


50%: 


50%: 


75%: 


75%: 


75%: 


75%: 


75%: 


75%: 


75%: 


75%: 


75%: 
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100%: 


100%: 


100%: 


100%: 


100%: 


100%: 


100%: 


100%: 


100%: 
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Pneumatic  System 

Overall  system  pressure:  0(  £  £) 

Shredder  Level  Blow-off  Right  operated^^^  fail 

Shredder  Level  Blow-off  Left  operatet^jsff^ /  fail 

Dryer  Inlet  Level  Blow-off  operated  fail 

Dryer  Shred  Storage  T-hopper  Level  Blow-off  ope  rated  Kjyss}'  fail 

Mini  Hopper  Level  Sensor  Blow-off  operatedr'gaS?  fail 

Pellet  Storage  Level  Sensor  Blow-off  operated^ass^  fail 

Lid  Solenoid  operated^^sj)/  fail 

Filter  A  Bag  #1  cleanout  manifold  ope  rated  fail 

Filter  A  Bag  #2  cleanout  manifold  operated<eass-/}ail 

Filter  A  Bag  #3  cleanout  manifold  operate(^PpassJ)ail 

Filter  B  Bag  #1  cleanout  manifold  operatedrftas&Aail 

Filter  B  Bag  #2  cleanout  manifold  operate^rjfsj/  fail 

Filter  B  Bag  #3  cleanout  manifold  operate<^3ssy  fail 


Valve  System 

Secondary  Air-Prop.  Valve  #1 
25%:  S  50%: 

Secondary  Ajj^Prop.  Valve  #2 
25%:  50%: 

Secondary  Air  Prop.  Valve  #3 


75% 


75% 
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1ST  Energy 


25%: 


Secondary  Air  Prop. ' 

25%:  \/ 


Closed: 


Closed: 


Closed: 


Closed: 


Closed: 


50%: 
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1ST  Energy 


Open:  Closed: 

Cyclone  Bottom  Valve 
Open:  S'  Closed: 

Ash  Removal  Top  Valve 
Open:  Closed: 

Ash  Removal  Bottom  Valve 
Open:  X  Closed: 

Reactor  Lid  Slide  Valve 
Open:  Closed: 

Waste  heat  to  dryer  Damper 
25%:  X  50%: 

Waste  heat^to  building  Damper 
25%:  v/  50% 

Auxiliary  heater  damper 


«■/ 


25% 


50%: 


Thermocouples 

GTC  Fail 

GTC2-l<^sP?  Fail 
GTC  3-]<rlSafs>  /  Fail 
GTC  4-1:  ^Pa^/  Fail 
Fail 

GTC  6-  Fail 


GTC  2-fr-Pa SS^T  Fail 
GTC  3-2:(£asDy  Fail 
GTC  4-2:  /  Fail 

GTC  5-2:  (fOT^  Fail 
GTC  6-2<Pa£$)  /  Fail 


GTC  l-2:(^sDy> 

Fail 

GTC  2-3rCSssI ^ 

Fail 

GTC3-3:<f^  / 

Fail 

GTC4-3CESP  / 

Fail 

GTC  5-3:(Pasf^/ 

Fail 

GTC  6-3:  fast)/ 

Fail 

GTC  2-4:  (Pa5p  /  Fail 
GTC  3-4:  (gasT)/  Fail 
GTC 4-4:  gass>  Fail 
GTC5-4:(Pa^)  /  Fail 
GTC  6-4:CPas$  /  Fail 


303  Bear  Hill  Road 
Waltham,  MA  02451-1016 
wwwistenerav.com 
Ph:  781-890-1338  Fx:  781-890-1330 


EW2009-32  Final  Report 

Infoscitex  Corporation  85  August  2013 


1ST  Energy^) 

GTCT-l^f^?/  Fail  GTC  7-2:(f*asp  /  Fail  GTC  7-3£pfsp  /  Fail  GTC  7-4:<£asP  /  Fail 


GTC8-1:^^P/  Fail 
GTC9-1:<£2s?  /  Fail 
Cyc  In:  <P§sP  /  Fail 
HXTC1:  /  Fail 

FTCA:  /  Fail 

Dryer  Inlet  TC:(PasP  /  Fail 
Pellet  Mill  Die  TC:  (gasP  /  Fail 
Flare  TCI:  <Wspy  Fail 


GTC8-2:<Pa}>  /  Fail  GTC  8-3:  <gass>  /  Fail  GTC  8-4:<2ass>  /  Fail 
GTC  9-2:  <PSfp  /  Fail 


HXTC2:  /  Fail  HXTC3:  CaS1  /  Fail 

FTCB:  <Pfls  /  Fail  PBTC1:  RgsS>  /  Fail 

Dryer  Outlet  TC:  ££ss  /  Fail 


Flare  TC2:  /  Fail 


HXTC4:<Sk  /  Fail 


Pressure 

Gasifier  Differential  Pressure  Sensors  (dP) 

GTC  9-2  dP:  Plumbed:  S'  Reading: 

Gasifier  dP:  Plumbed:  y  Reading:^,  ^ 

Cyclone  and  Heat  Exchanger  dP  :  Plumbed:  /v'/f  Reading:  /{J/^ 
FilterAdP:  Plumbed:  v/  Reading:  ,  ( 

Filter  BdP:  Plumbed:  \/ 

Reactor  Blower  dP:  Plumbed:  y 
Venturi  dP:  Plumbed:  y 
Waste  Heat  dP  to  Dryer:  Plumbed:  i/ 

Waste  Heat  dP  to  building:  Plumbed:  y  Reading:  _ 

Dryer  Exhaust  dP:  Plumbed:  y 


Reading:  .  j 
Reading:  -.o  ( 
Reading:  o  Q 
Reading:  -6G> 


Reading:  O. 


Positive  Pressure  Reading:  £ 
Positive  Pressure  Reading:  £ 

Positive  Pressure  Reading: 

Positive  Pressure  Reading: 

Positive  Pressure  Reading:^^ 
Positive  Pressure  Reading:  ^ 
Positive  Pressure  Reading:  r, ^ 
Positive  Pressure  Reading:  , 
Positive  Pressure  Reading:  , 

Positive  Pressure  Reading:  f 
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ISTEnergyJ 


Low  signal:  " 

,/ 


Level 

-Shredder  High: 

Shredder  Mid:  Low  signal 

Shredder  Low:  Low  signal: 

Dryer  Inlet:  Low  signal: 

Low  signal: 

MiniM&Mr: 

Reactor  High:  Low  signal: 

Ash  Removal  Barrel:  Low  signal: 


Dry  Shred  Storage  High: 

Low  signal: 


y 


High  Signal 
High  Signal 
High  Signal 


High  Signal 
High  Signal 
High  Signal 
High  Signal 
High  Signal 


Moisture 

Moisture  Inlet:  No  Material  Reading:  O 
Moisture  Outlet:  No  Material  Reading:  y 


Sample  Reading:  /*4  Known  Sample  Moisture:  /(j- 
Sample  Reading:  Known  Sample  Moisture: 


Motion  Sensors 


Ash  Auger  #1  RPM: 
Ash  Auger  » 2  RPM: 
Grate  1  RPM: 

Grate  2  RPM: 


Operational  Reading:  ( 

Operational  Reading:  ^ 

Operational  Reading:  .  Z( 
Operational  Reading:  . 


4k teartber — 
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1ST  Energy 


Heaters 


Char  Igniter  /  Fail 

Pipe  Heater  /  Fail 

Pipe  Heater  Fail 

Pipe  Heater  #3:  (Ss2  /  Fail 
Pipe  Heater  #4:  (£2  /  Fail 
Dryer  Auxiliary  Heater:  JFSis  /  Fail 


Flowmeters 

Waste  Heat  to  Dryer  flowmeter:  No  flow  reading:  l  <* 
Total  Waste  Heat:  No  flow  reading:  15 
Syngas  flowmeter:  No  flow  reading:  O 


50%  HX  Blower  Speed  flow  reading:  T-S-? 
50%  HX  Blower  Speed  flow  reading:?^  3 
50%  RX  Blower  Speed  flow  reading:  l  5  f 


Misc  Sensors/Instrumentation 

Scale:  Tare  reading:  0  Known  Weight:  *50 
Flare  Igniter:  /  Fail 

Shredder  discharge  vibrators:  £ajs>/  Fail 
Cyclone  Ash  Vacuum  pump:  ^ajs*  /  Fail 
Transition  Hopper  Limit  Sensor:  (£asy  /  Fail 


Scale  with  known  weight  reading:  5 0 
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Equipment  Checks 

Shredder 

Verify  that  the  Access  door  is  dosed^ep  /  No 
Verify  that  the  shredder  is  empty:^p  /  No 

Shredder  Conveyor 

Verify  that  the  dust  covers  are  installed:  ^fej)/  No 
Verify  that  the  metal  collection  bin  is  in  place:  /  No 

Verify  that  the  conveyor  belt  has  tension:(^es>  /  No 
Perform  an  inspection  of  the  conveyor  belt  seams^ 

Dryer 

Moisture  sensor  mounting  bolts  torque  spec:  ^ 

Dryer  Exhaust  , 

Verify  that  the  particulate  filter  is  installed:  \j 
Dry  Shred  Conveyor 

Verify  that  the  agitation  paddle  is  installed: 

Verify  that  the  dry  shred  hopper  safety  cover  is  installed: 
Pellet  Mill 

Verify  that  the  pellet  mill  door  is  closed  and  secure  latched: 
Pellet  Mill  T-Hopper 
Verify  that  the  safety  cover  is  installed 
Pellet  Silo 

Verify  that  the  silo  top  cover  is  installed  and  secured:  < 
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Reactor 

Verify  that  all  bolts  meet  their  torque  spec: 

Grate  Drawer  bolts,  Qty:  24  (35  ft-lb  Nut):, 

Grate  Drive  Motor  Bolts,  Qty:  4  (65  ft-lb  Bolt):  S 
Ash  Removal  Flange  bolts,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut): 
Upper  ash  removal  valve,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut): 
Lower  ash  removal  valve,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut): , 


Upper  Cyclone  Valve,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut): , 


Lower  Cyclone  Valve,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut):0 
Cyclone  Discharge  Flange,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut): 

Heat  Exchanger  Inlet  Flange,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut): ' 
Heat  Exchanger  Discharge  flange,  Qty:  8,  (220  ft-lb  Bolt,  190fytJ  Nut): 
Filter  A  inlet  flange,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut):  < 

Filter  B  inlet  flange,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut):, 

Filter  A  discharge  flange,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut): 

Filter  B  discharge  flange,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut): 

Filter  discharge  pipe  tee  flange,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut^. 
Venturi  inlet  pipe  flange,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut):,. 

Venturi  discharge  pipe  flange,  Qty:  8,  (220  ft-lb Jie\ t,  190  ft-lb  Nut)^, 
Blower  inlet  flange. 

Blower  discharge  flange,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  NutJJ 
Flare  valve  flange,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut) 


pipe  flange,  Qty:  8,  (220  ft-lbjiclt,  190  ft-l 
e,  Qty:  16,  (  35  ft-lb  nut):*/ 
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Generator  valve  flange,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut): 

Gas  discharge  to  generator  flange  ,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut):v 
Flare  flange,  Qty:  8,  (220  ft-lb  Bolt,  190  ft-lb  Nut): , 


Verify  that  the  each  flange  has  a  gasket 

High  temperature  gaskets 
Ash  removal  to  Base  Flange: 

Ash  Removal  Flange  contain  high  temperature  gasket: 
5"  base  to  cyclone  pipe  run  #1:  f 
5"  base  to  cyclone  pipe  run  #2:1/'  „ 

5"  base  to  cyclone  pipe  run  #3: , 

Cyclone  Discharge  Flange:, 

Heat  Exchanger  Inlet  Flange:  I 
Fiberglass  seal  on  the  heat  exchanger  inlet  plenum 
Fiberglass  seal  on  the  discharge  heat  exchanger  plenum 


Low  temperature  gaskets 
Heat  Exchanger  discharge  flange , 
Filter  discharge  pipe  tee  flange,, 
Venturi  inlet  flange 
Venturi  discharge  flange. 
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1ST  Energy^) 


Flare  flange 


Verify  that  the  pipe  insulation  is  tightly  secured  to  the  pipe: 

5"  gas  line  from  reacj0"r  base  to  cyclone 
Waste  heat  line 


Verify  the  installation  of  9  filter  bags  installed  in  each  baghouse  unit 

Filter  A  ✓ 

Filter  B 


Verify  the  baghouse  door  is  tightly  secured  to  the  baghouse  unit 

y 


Filter  A 
Filter  B 

Verify  the  reactor  roof  cover  is  secured 


Inspected  by:  J  ^  /\  ^ 

Approved  by:  j/AcCtfkeM} 

Signature:  ^ 

d*“!  y-u—r, 

Da,e: 
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Appendix  C:  Pellet  Characterization 


Ha?en  Research  Inc 

4G01  Indiana  Street 

Date  August  21  2012 

HANZEN  Golden.  CO  80403  USA 

HRI  Project  002  ENQ 

Tel.  (3031278  4501 

HRI  Series  No.  H19/12-1 

Fan:  (3031278-1528 

Date  Rec’d.  08/07/12 

Cust.  P.O.# 

1st  Energy 

Sample  Identification 

Aaron  Salter 

July  12th 

303  Bear  Hill  Road 

Waltham,  HE  02451 

- 

Reporting 

Basis  > 

As  Rec'd 

Dry 

Air  Dry 

Proximate  (*) 

Moisture 

3.88 

0.00 

3.88 

Ash 

9.90 

10.30 

9.90 

Volatile 

75.56 

78.61 

75.56 

Fixed  C 

10.66 

11.09 

10.66 

Total 

100.00 

100.00 

100.00 

Sulfur 

0.059 

0.061 

0.059 

Btu/lb  (HHV) 

8853 

9210 

8853 

Btu/lb  (LHV) 

8241 

8615 

MMF  Btu/lb 

9913 

10363 

MAF  Btu/lb 

10267 

Ultimate  (2) 

Moisture 

3.88 

0.00 

3.88 

Carbon 

49.61 

51.61 

49.61 

Hydrogen 

6.17 

6.41 

6.17 

Nitrogen 

0.37 

0.38 

0.37 

Sul  fur 

0.06 

0.06 

0.06 

Ash 

9.90 

10.30 

9.90 

Oxygen* 

30.01 

31.24 

30.01 

Total 

100.00 

100.00 

100.00 

Chlorine** 

0.660 

0.687 

0.660 

Air  Dry  Loss  ( X ) 

Lb.  Alkali  Oxide/MM  Btu= 

Forms  of  Sul  fur, as  S.(X) 

Lb.  Ash/MM  Btu-  11.18 

Lb.  S02/MM  Btu=  0.13 

Sulfate 

Lb.  Cl /MM  Btu=  0.75 

Pyritic 

As  Rec'd.  Sp.Gr.= 

Organic 

Free  Swelling  Ir>dex= 

F- Factor (dry). DSCF/MM  Btu=  9 . 56( 

Total 

0.06 

0.06 

Report  Prepared  By: 

Water  Soluble  Alkalies  (2) 

Na20 

Gerard  H.  Cunhingham  / 

K20 

Fuels  Laboratory  Supervisor 

*  Oxygen  by  Difference. 

**  Not  usually  reported  as  part  of  the  ultimate  analysis. 
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HAZEN 


Hazen  Research,  Inc. 

4601  Indiana  Street 
Golden.  CO  80403  USA 
Tel:  1303)279-4601 
Fax  1303)  278-1528 


Date  August  21  2012 

HRI  Project  002 -ENQ 

HRI  Series  No.  H19/12-2 

Date  Ree  d.  08/07/12 

Cust.  P.O.# 


1st  Energy  Sample  Identification 

Aaron  Salter  July  16th 

303  Bear  Hill  Road 
Waltham.  ME  02451 


Reporting 

Basis  > 

As  Rec’d 

Dry 

Air  Dry 

Proximate  (*) 

Moisture 

3.32 

0.00 

3.32 

Ash 

16.14 

16.69 

16.14 

Vol atile 

71.41 

73.86 

71.41 

Fixed  C 

.  2JJ2 

9.45 

9.13 

Total 

100.00 

100.00 

100.00 

Sulfur 

0.141 

0.146 

0.141 

Btu/ lb  (HHV) 

8064 

8341 

8064 

Btu/ lb  (LHV) 

7459 

7751 

MMF  Btu/ lb 

MAF  Btu/lb 

9767 

10176 

10012 

Ultimate  (*) 

Moisture 

3.32 

0.00 

3.32 

Carbon 

48.04 

49.69 

48.04 

Hydrogen 

6.15 

6.36 

6.15 

Nitrogen 

0.92 

0.95 

0.92 

Sul  fur 

0.14 

0.15 

0.14 

Ash 

16.14 

16.69 

16.14 

Oxygen* 

25.29 

26.16 

25.29 

Total 

100.00 

100.00 

100.00 

Chlorine** 

1.160 

1.200 

1.160 

Air  Dry  Loss  (*) 

Forms  of  Sulfur. as  S.U) 

Sul  fate 
Pyritic 

Organic  _ 

Total  0.14 

Water  Soluble  Alkalies  (*) 

Na20 

K20 


0.15 


Lb.  Alkali  Oxide/MM  Btu= 

Lb.  Ash/MM  Btu-  20.02 

Lb.  S02/MM  Btu=  0.35 

Lb.  Cl /MM  Btu=  1.44 

As  Rec’d.  Sp.Gr.= 

Free  Swelling  Index- 
F-Factor(dry) .DSCF/MM  Btu=  10.474 


Report  Prepared  By: 


Gerard  H.  Cunningham / 
Fuels  Laboratory  Supervisor 


*  Oxygen  by  Difference. 

**  Not  usually  reported  as  part  of  the  ultimate  analysis. 
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IWEN 


Hazen  Research,  Inc. 

4601  Indiana  S  if  eel 
Golden.  CO  90403  USA 
Tel:  13031279-4501 
Fax.  (300)  278-1528 


1st  Energy 
Aaron  Salter 
303  Bear  Hill  Road 
Waltham.  ME  02451 


Date  August  21  2012 

HRI  Project  002 -ENQ 

HRI  Series  No.  H19/12-3 

Date  Rec'd.  08/07/12 

Cust.  P.O.# 

Sample  Identification 
July  17th 


Reporting 

Basis  >  As  Rec’d 


Proximate  (*) 


Moisture 

3.48 

Ash 

19.56 

Volatile 

74.59 

Fixed  C 

2.37 

Total 

100.00 

Sulfur 

0.134 

Btu/lb  (HHV) 

8602 

Btu/lb  (LHV) 

7900 

MMF  Btu/lb 

MAF  Btu/lb 

10907 

Ultimate  (*) 

Moisture 

3.48 

Carbon 

51.21 

Hydrogen 

7.18 

Nitrogen 

0.94 

Sul  fur 

0.13 

Ash 

19.56 

Oxygen* 

17.50 

Total 

100.00 

Chlorine** 

0.709 

Dry 

Air  Dry 

0.00 

3.48 

20.27 

19.56 

77.28 

74.59 

2.45 

100.00 

100.00 

0.139 

0.134 

8912 

8602 

8222 

11411 

11177 

0.00 

3.48 

53.06 

51.21 

7.44 

7.18 

0.97 

0.94 

0.14 

0.13 

20.27 

19.56 

18.12 

17.50 

100.00 

100.00 

0.735 

0.709 

Air  Dry  Loss  ( X ) 

Forms  of  Sul  fur. as  S.(t) 

Sul  fate 
Pyritic 

Organic  _ 

Total  0.13 

Water  Soluble  Alkalies  (*) 

Na20 

K20 


0.14 


Lb.  Alkali  Oxide/MM  Btu= 

Lb.  Ash/MH  Btu-  22.74 

Lb.  S02/MM  Btu=  0.31 

Lb.  Cl /MM  Btu=  0.82 

As  Rec’d.  Sp.Gr.= 

Free  Swelling  Index- 

F- Factor! dry). DSCF/MM  Btu=  11.236 


Report  Prepared  By: 


Gerard  H.  Cunningham 
Fuels  Laboratory  Supervisor 


*  Oxygen  by  Difference. 

**  Not  usually  reported  as  part  of  the  ultimate  analysis. 
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awKSWaPi  Hazen  Research.  Inc. 

Date  August  ?1  201? 

hlAZEN  Golden.  CO  80403  USA 

HR I  Project  002-ENQ 

TW:  (303)279-4501 

HRI  Series  No.  H19/12-4 

Fax:  1303)  278-1528 

Date  Rec'd.  08/07/12 

Cust.  P.O.# 

1st  Energy 

Sample  Identification 

Aaron  Salter 

July  20th 

303  Bear  Hill  Road 

Waltham,  ME  02451 

• 

Reporting 

Basis  > 

As  Rec'd 

Dry 

Air  Dry 

Proximate  (?) 

Moisture 

2.60 

0.00 

2.60 

Ash 

29.67 

30.46 

29.67 

Volatile 

61.06 

62.69 

61.06 

Fixed  C 

6.67 

6.67 

Total 

100.00 

100.00 

100.00 

Sulfur 

0.087 

0.089 

0.087 

Btu/lb  (HHV) 

7063 

7251 

7063 

Btu/ lb  (LHV) 

6607 

6811 

MMF  Btu/lb 

10394 

10808 

MAF  Btu/lb 

10428 

Ultimate  ( X ) 

Moisture 

2.60 

0.00 

2.60 

Carbon 

36.39 

37.36 

36.39 

Hydrogen 

4.63 

4.75 

4.63 

Nitrogen 

0.27 

0.28 

0.27 

Sulfur 

0.09 

0.09 

0.09 

Ash 

29.67 

30.46 

29.67 

Oxygen* 

26.35 

27.06 

26.35 

Total 

100.00 

100.00 

100.00 

Chlorine** 

0.758 

0.778 

0.758 

Air  Dry  Loss  ( X ) 

Forms  of  Sul  fur.  as  S.U) 

Sul  fate 
Pyritic 

Organic  _ 

Total  0.09 

Water  Soluble  Alkalies  (X) 

Na20 

K20 


0.09 


Lb.  Alkali  Oxide/MM  Btu= 

Lb.  Ash/MM  Btu-  42.01 

Lb.  S02/MH  Btu=  0.25 

Lb.  Cl /MM  Btu-  1.07 

As  Rec'd.  Sp.Gr.= 

Free  Swelling  Index- 

F- Factor (dry). DSCF/MM  Btu=  8.565 


Report  Prepared  By: 


Gerara  H.  Cunningham  / 
Fuels  Laboratory  Supervisor 


*  Oxygen  by  Difference. 

**  Mot  usually  reported  as  part  of  the  ultimate  analysis. 
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Date 

Project  No: 
Control  No: 
Received: 

303  Bear  Hill  road 
Waltham,  MA  02451 


Hazen  Research,  Inc. 

4801  Irvtarva  Street 
Gok»n.  CO  80403  USA 
Tel  (303)279-4501 
Fax:  (303)278  1528 

1st  Energy 
Aaron  Salter 


HAZEN 


Aug  21,  2012 
002-ENQ 
H19/12 
08/07712 


Sample  Number:  H19/12 

Sample  Identification: 

-1 

July  12th 

-2 

July  16th 

-3 

July  17th 

-4 

July  20th 

As  Received  Moisture,  % 

3.88 

3  32 

3.48 

260 

Water  Soluble  Chloride  (As  Received  Basis),  % 

024 

0  27 

0  36 

0.13 

Water  Soluble  Chlorine  (  Dry  Basis)  % 

0.25 

028 

037 

013 

Gerard  H.  Cunningham  / 
Fuel  Laboratory  Manager 
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Appendix  D:  Example  Ash  Sample  Log 
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Appendix  E:  Edwards  Air  Force  Base  Ash  Analysis 
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Links 


Review  your  project 
results  through 

Total  Access 


Have  a  Question? 


Ask 


The 


Exoert 


Visit  us  at: 

www.testamericainc.com 


I 


TestAmerica 

THE  LEADER  IN  ENVIRONMENTAL  TESTING 


ANALYTICAL  REPORT 

TestAmerica  Laboratories,  Inc. 

TestAmerica  Irvine 
17461  Derian  Ave 
Suite  100 

Irvine,  CA  92614-5817 
Tel:  (949)261-1022 

TestAmerica  Job  ID:  440-17303-1 

Client  Project/Site:  Ash 
Revision:  1 

For: 

JT3  LLC 

5  E  Popson,  Bldg  2650  A 
Edwards  AFB,  California  93524 

Attn:  Mr.  Brian  Stone 

(jLf 

Authorized  for  release  by: 

8/7/2012  3:03:38  PM 

Amy  Harris 
Project  Manager  I 

amy.harris@testamericainc.com 


The  test  results  in  this  report  meet  all  2003  NELAC  and  2009  TNI  requirements  for  accredited 
parameters,  exceptions  are  noted  in  this  report.  This  report  may  not  be  reproduced  except  in  full, 
and  with  written  approval  from  the  laboratory.  For  questions  please  contact  the  Project  Manager 
at  the  e-mail  address  or  telephone  number  listed  on  this  page. 

This  report  has  been  electronically  signed  and  authorized  by  the  signatory.  Electronic  signature  is 
intended  to  be  the  legally  binding  equivalent  of  a  traditionally  handwritten  signature. 

Results  relate  only  to  the  items  tested  and  the  sample(s)  as  received  by  the  laboratory. 


Client:  JT3  LLC 
Project/Site:  Ash 


Table  of  Contents 


TestAmerica  Job  ID:  440-17303-1 


Cover  Page .  1 

Table  of  Contents .  2 

Sample  Summary .  3 

Case  Narrative .  4 

Client  Sample  Results .  5 

Chronicle .  9 

QC  Sample  Results .  10 

QC  Association .  14 

Definitions .  16 

Certification  Summary .  17 

Subcontract  Data .  18 

Chain  of  Custody .  23 

Receipt  Checklists .  24 
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8/7/201 2 


Client:  JT3  LLC 
Project/Site:  Ash 


Sample  Summary 


TestAmerica  Job  ID:  440-17303-1 


Lab  Sample  ID 

Client  Sample  ID 

Matrix 

Collected 

Received 

440-17303-1 

SI-W1  comp-071112 

Solid 

07/11/12  14:05 

07/13/12  17:27 

440-17303-2 

S2-W2comp-07 1112 

Solid 

07/11/12  14:15 

07/13/12  17:27 

440-17303-3 

S3-W3comp-07 1112 

Solid 

07/11/12  14:25 

07/13/12  17:27 

Page  3  of  24 


TestAmerica  Irvine 

8/7/201 2 


Client:  JT3  LLC 
Project/Site:  Ash 


Case  Narrative 


TestAmerica  Job  ID:  440-17303-1 


Job  ID:  440-17303-1 

Laboratory:  TestAmerica  Irvine 


Narrative 

Job  Narrative 
440-17303-1 


Comments 

This  is  a  partial  report.  The  final  report  is  pending  dioxin  data. 

Receipt 

The  samples  were  received  on  7/13/2012  5:27  PM;  the  samples  arrived  in  good  condition,  properly  preserved  and,  where  required,  on  ice. 
The  temperature  of  the  cooler  at  receipt  was  22.0°  C. 

Metals 

Method(s)  6020:  The  matrix  spike  /  matrix  spike  duplicate  (MS/MSD)  recoveries  for  batch  440-40244  were  outside  control  limits.  The 
associated  laboratory  control  sample  (LCS)  recovery  met  acceptance  criteria. 

No  other  analytical  or  quality  issues  were  noted. 

Subcontract 

SOLID,  8290,  Dioxins/Furans  with  Totals 

Samples:  1,  2,  3 

Due  to  sample  matrix,  in  order  to  minimize  possible  matrix  interferences  a  2.0  gram  aliquot  was  extracted  for 
10  grams.  The  reporting  limits  have  been  raised  accordingly. 

Analytical  results  for  2,3,7,8-TCDF  are  reported  from  the  confirmation  data  analyzed  on  August  3,  2012.  The 
“CON”  flag. 

Samples:  1,  3 

Some  analytes  in  these  samples  have  an  ion  abundance  ratio  that  is  outside  of  criteria.  The  analytes  are  considered  as  an 
"estimated  maximum  possible  concentration"  (EMPC)  because  the  quantitation  is  based  on  the  theoretical  ion  abundance  ratio. 
Analytical  results  are  reported  with  a  "Q"  flag. 


analysis  instead  of 
data  is  reported  with  a 
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Client:  JT3  LLC 
Project/Site:  Ash 


Client  Sample  Results 


TestAmerica  Job  ID:  440-17303-1 


Client  Sample  ID:  SI-W1comp-071112 
Date  Collected:  07/11/12  14:05 
Date  Received:  07/13/12  17:27 


Method:  8290  -  Dioxins/Furans,  HRGC/HRMS  (8290) 


Analyte 

Result  Qualifier 

ML 

EDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

2,3,7,8-TCDD 

6.4 

4.7 

0.96 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

Total  TCDD 

110 

4.7 

0.96 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1,2,3,7,8-PeCDD 

17  J 

24 

2.5 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

Total  PeCDD 

140 

24 

2.5 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1,2,3,4,7,8-HxCDD 

12  J  Q 

24 

0.96 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1,2,3,6,7,8-HxCDD 

16  J 

24 

0.79 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1 ,2,3,7,8,9-HxCDD 

41 

24 

0.71 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

Total  HxCDD 

180 

24 

0.81 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1,2,3,4,6,7,8-HpCDD 

120 

24 

1.2 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

Total  HpCDD 

210 

24 

1.2 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

OCDD 

180 

47 

2.8 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

2,3,7,8-TCDF 

120  CON 

4.7 

1.2 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

Total  TCDF 

3700 

4.7 

2.6 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1,2,3,7,8-PeCDF 

120 

24 

4.7 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

2,3,4,7,8-PeCDF 

190 

24 

4.9 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

Total  PeCDF 

2400 

24 

4.8 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1,2,3,4,7,8-HxCDF 

260 

24 

3.0 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1,2,3,6,7,8-HxCDF 

130 

24 

2.5 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

2,3,4,6,7,8-HxCDF 

160 

24 

2.7 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1,2,3,7,8,9-HxCDF 

12  J 

24 

3.0 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

Total  HxCDF 

1300 

24 

2.8 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1 ,2,3,4,6,7,8-HpCDF 

390 

24 

1.6 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1,2,3,4,7,8,9-HpCDF 

67 

24 

1.9 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

Total  HpCDF 

750 

24 

1.8 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

OCDF 

250 

47 

1.3 

pg/g 

07/23/12  10:00 

08/02/12  11:27 

4.71 

Internal  Standard 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

1 3C-2,3,7 ,8-TCDD 

77 

40-135 

07/23/12  10:00 

08/02/12  11:27 

4.71 

13C-1, 2,3,7, 8-PeCDD 

71 

40-135 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1 3C-1.2.3, 6,7, 8-HxCDD 

79 

40-135 

07/23/12  10:00 

08/02/12  11:27 

4.71 

13C-1 ,2,3,4,6,7,8-HpCDD 

80 

40-135 

07/23/12  10:00 

08/02/12  11:27 

4.71 

13C-OCDD 

72 

40-135 

07/23/12  10:00 

08/02/12  11:27 

4.71 

13C-2,3,7,8-TCDF 

75 

40-135 

07/23/12  10:00 

08/02/12  11:27 

4.71 

13C-1,2,3,7,8-PeCDF 

69 

40-135 

07/23/12  10:00 

08/02/12  11:27 

4.71 

13C-1.2, 3, 4,7, 8-HxCDF 

78 

40-135 

07/23/12  10:00 

08/02/12  11:27 

4.71 

1 3C-1 ,2,3,4,6,7,8-FlpCDF 

80 

40-135 

07/23/12  10:00 

08/02/12  11:27 

4.71 

Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

30  B 

0.50 

0.050 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Arsenic 

1.2 

0.50 

0.45 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Barium 

280 

0.50 

0.15 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Beryllium 

0.15  J 

0.30 

0.050 

mg/Kg 

07/22/12  18:43 

07/24/12  12:25 

20 

Cadmium 

15 

0.50 

0.050 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Chromium 

240 

1.0 

0.40 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Cobalt 

9.6 

0.50 

0.050 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Copper 

7800 

10 

2.5 

mg/Kg 

07/22/12  18:43 

07/24/12  16:24 

200 

Lead 

110 

0.50 

0.10 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Molybdenum 

13 

1.0 

0.10 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Nickel 

300 

1.0 

0.25 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Selenium 

ND 

1.0 

0.25 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Lab  Sample  ID:  440-17303-1 

Matrix:  Solid 
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Client:  JT3  LLC 
Project/Site:  Ash 


Client  Sample  Results 


TestAmerica  Job  ID:  440-17303-1 


Client  Sample  ID:  SI-W1comp-071112  Lab  Sample  ID:  440-17303-1 

Date  Collected:  07/11/12  14:05  Matrix:  Solid 

Date  Received:  07/13/12  17:27 


Method:  6020  - 

Analyte 

Metals  (ICP/MS)  (Continued) 

Result 

Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Thallium 

ND 

0.50 

0.10 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Vanadium 

3.6 

1.0 

0.40 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Zinc 

3200 

100 

20 

mg/Kg 

07/22/12  18:43 

07/24/12  12:43 

200 

Antimony 

160 

1.0 

0.15 

mg/Kg 

07/22/12  18:43 

07/23/12  20:45 

20 

Method:  7471A 

-  Mercury  (CVAA) 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Mercury 

ND 

0.020 

0.012 

mg/Kg 

07/17/12  18:05 

07/18/12  14:24 

i 

Client  Sample  ID:  S2-W2comp-071112  Lab  Sample  ID:  440-17303-2 

Date  Collected:  07/11/12  14:15  Matrix:  Solid 

Date  Received:  07/13/12  17:27 


Method:  8290  -  Dioxins/Furans,  HRGC/HRMS  (8290) 

Analyte  Result  Qualifier 

ML 

EDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

2,3,7,8-TCDD 

30 

4.7 

0.99 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

Total  TCDD 

550 

4.7 

0.99 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1,2,3,7,8-PeCDD 

66 

23 

2.9 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

Total  PeCDD 

640 

23 

2.9 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1,2,3,4,7,8-HxCDD 

54 

23 

0.75 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1,2,3,6,7,8-HxCDD 

81 

23 

0.62 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1,2,3,7,8,9-HxCDD 

200 

23 

0.56 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

Total  HxCDD 

910 

23 

0.63 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1,2,3,4,6,7,8-HpCDD 

720 

23 

3.7 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

Total  HpCDD 

1400 

23 

3.7 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

OCDD 

1800 

47 

4.3 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

2,3,7,8-TCDF 

600  CON 

4.7 

1.1 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

Total  TCDF 

16000 

4.7 

1.6 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1,2,3,7,8-PeCDF 

500 

23 

6.5 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

2,3,4,7,8-PeCDF 

910 

23 

6.8 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

Total  PeCDF 

11000 

23 

6.7 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1,2,3,4,7,8-HxCDF 

1500 

23 

16 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1,2,3,6,7,8-HxCDF 

570 

23 

13 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

2,3,4,6,7,8-HxCDF 

1100 

23 

15 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1,2,3,7,8,9-HxCDF 

49 

23 

16 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

Total  HxCDF 

7200 

23 

15 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1,2,3,4,6,7,8-HpCDF 

3300 

23 

2.1 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1,2,3,4,7,8,9-HpCDF 

300 

23 

2.5 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

Total  HpCDF 

5600 

23 

2.3 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

OCDF 

2200 

47 

6.3 

pg/g 

07/23/12  10:00 

08/02/12  12:10 

4.69 

Internal  Standard 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

1 3C-2, 3, 7, 8-TCDD 

83 

40-135 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1 3C-1 ,2,3,7, 8-PeCDD 

74 

40-135 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1 3C-1 ,2,3,6,7,8-HxCDD 

81 

40-135 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1 3C-1 ,2,3,4,6,7,8-HpCDD 

85 

40.135 

07/23/12  10:00 

08/02/12  12:10 

4.69 

13C-OCDD 

80 

40.135 

07/23/12  10:00 

08/02/12  12:10 

4.69 

1 3C-2,3,7 ,8-TCDF 

82 

40.135 

07/23/12  10:00 

08/02/12  12:10 

4.69 

13C-1,2,3,7, 8-PeCDF 

76 

40.135 

07/23/12  10:00 

08/02/12  12:10 

4.69 

13C-1 ,2,3,4,7,8-FlxCDF 

84 

40.135 

07/23/12  10:00 

08/02/12  12:10 

4.69 

13C-1 ,2,3,4, 6, 7, 8-FlpCDF 

87 

40.135 

07/23/12  10:00 

08/02/12  12:10 

4.69 
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TestAmerica  Irvine 
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Client:  JT3  LLC 
Project/Site:  Ash 


Client  Sample  Results 


TestAmerica  Job  ID:  440-17303-1 


Client  Sample  ID:  S2-W2comp-071112  Lab  Sample  ID:  440-17303-2 

Date  Collected:  07/11/12  14:15  Matrix:  Solid 

Date  Received:  07/13/12  17:27 


Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Silver 

4.7 

B 

0.50 

0.050 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Arsenic 

0.81 

0.50 

0.45 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Barium 

190 

0.50 

0.15 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Beryllium 

0.20 

J 

0.30 

0.050 

mg/Kg 

07/22/12  18:43 

07/24/12  12:27 

20 

Cadmium 

0.42 

J 

0.50 

0.050 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Chromium 

77 

1.0 

0.40 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Cobalt 

6.3 

0.50 

0.050 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Copper 

9400 

10 

2.5 

mg/Kg 

07/22/12  18:43 

07/24/12  16:27 

200 

Lead 

53 

0.50 

0.10 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Molybdenum 

7.4 

1.0 

0.10 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Nickel 

160 

1.0 

0.25 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Selenium 

ND 

1.0 

0.25 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Thallium 

ND 

0.50 

0.10 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Vanadium 

11 

1.0 

0.40 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Zinc 

3500 

100 

20 

mg/Kg 

07/22/12  18:43 

07/24/12  12:45 

200 

Antimony 

13 

1.0 

0.15 

mg/Kg 

07/22/12  18:43 

07/23/12  20:47 

20 

Method:  7471A  -  Mercury  (CVAA) 


Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Mercury 

ND 

0.020 

0.012 

mg/Kg 

07/17/12  18:05 

07/18/12  14:26 

i 

Client  Sample  ID:  S3-W3comp-071112  Lab  Sample  ID:  440-17303-3 

Date  Collected:  07/11/12  14:25  Matrix:  Solid 

Date  Received:  07/13/12  17:27 


Method:  8290  -  Dioxins/Furans,  HRGC/HRMS  (8290) 


Analyte 

Result 

Qualifier 

ML 

EDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

2,3,7,8-TCDD 

15 

5.0 

1.9 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

Total  TCDD 

620 

5.0 

1.9 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

1,2,3,7,8-PeCDD 

34 

25 

3.5 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

Total  PeCDD 

630 

25 

3.5 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

1,2,3,4,7,8-HxCDD 

25 

25 

0.79 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

1 ,2,3,6,7,8-HxCDD 

35 

25 

0.65 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

1 ,2,3,7,8,9-HxCDD 

67 

25 

0.58 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

Total  HxCDD 

560 

25 

0.66 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

1,2,3,4,6,7,8-HpCDD 

150 

25 

1.1 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

Total  HpCDD 

310 

25 

1.1 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

OCDD 

180 

50 

1.6 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

2,3,7,8-TCDF 

270 

CON 

5.0 

2.6 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

Total  TCDF 

6800 

6.2 

6.2 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

1,2,3,7,8-PeCDF 

200 

25 

5.1 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

2,3,4,7,8-PeCDF 

350 

25 

5.3 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

Total  PeCDF 

3900 

25 

5.2 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

1,2,3,4,7,8-HxCDF 

380 

25 

4.1 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

1,2,3,6,7,8-HxCDF 

180 

25 

3.4 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

2,3,4,6,7,8-HxCDF 

290 

25 

3.8 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

1,2,3,7,8,9-HxCDF 

7.1 

JQ 

25 

4.1 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

Total  HxCDF 

2000 

25 

3.8 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

1 ,2,3,4,6,7,8-HpCDF 

560 

25 

13 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

1,2,3,4,7,8,9-HpCDF 

49 

25 

16 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

Total  HpCDF 

860 

25 

15 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 
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Client:  JT3  LLC 
Project/Site:  Ash 


Client  Sample  Results 


TestAmerica  Job  ID:  440-17303-1 


Client  Sample  ID:  S3-W3comp-071112  Lab  Sample  ID:  440-17303-3 

Date  Collected:  07/11/12  14:25  Matrix:  Solid 

Date  Received:  07/13/12  17:27 


Method:  8290  -  Dioxins/Furans,  HRGC/HRMS  (8290)  (Continued) 


Analyte 

Result  Qualifier 

ML 

EDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

OCDF 

150 

50 

3.8 

pg/g 

07/23/12  10:00 

08/02/12  12:52 

4.95 

Internal  Standard 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

1 3C-2,3,7 ,8-TCDD 

85 

40-135 

07/23/12  10:00 

08/02/12  12:52 

4.95 

13C-1 ,2,3,7 ,8-PeCDD 

82 

40-135 

07/23/12  10:00 

08/02/12  12:52 

4.95 

1 3C-1 ,2,3,6,7,8-HxCDD 

85 

40-135 

07/23/12  10:00 

08/02/12  12:52 

4.95 

13C-1 ,2,3,4,6,7,8-HpCDD 

93 

40-135 

07/23/12  10:00 

08/02/12  12:52 

4.95 

13C-OCDD 

91 

40-135 

07/23/12  10:00 

08/02/12  12:52 

4.95 

13C-2,3,7,8-TCDF 

88 

40-135 

07/23/12  10:00 

08/02/12  12:52 

4.95 

13C-1 ,2,3,7, 8-PeCDF 

84 

40-135 

07/23/12  10:00 

08/02/12  12:52 

4.95 

13C-1 ,2,3,4, 7, 8-FlxCDF 

83 

40-135 

07/23/12  10:00 

08/02/12  12:52 

4.95 

13C-1 ,2,3,4,6,7,8-FlpCDF 

86 

40-135 

07/23/12  10:00 

08/02/12  12:52 

4.95 

Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

11  B 

0.50 

0.050 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Arsenic 

1.3 

0.50 

0.45 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Barium 

250 

0.50 

0.15 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Beryllium 

0.12  J 

0.30 

0.050 

mg/Kg 

07/22/12  18:43 

07/24/12  12:38 

20 

Cadmium 

24 

0.50 

0.050 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Chromium 

110 

0.99 

0.40 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Cobalt 

4.7 

0.50 

0.050 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Copper 

590 

0.99 

0.25 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Lead 

170 

0.50 

0.099 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Molybdenum 

9.0 

0.99 

0.099 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Nickel 

200 

0.99 

0.25 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Selenium 

ND 

0.99 

0.25 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Thallium 

ND 

0.50 

0.099 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Vanadium 

1.4 

0.99 

0.40 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Zinc 

3000 

99 

20 

mg/Kg 

07/22/12  18:43 

07/24/12  12:48 

200 

Antimony 

250 

0.99 

0.15 

mg/Kg 

07/22/12  18:43 

07/23/12  20:55 

20 

Method:  7471A  -  Mercury  (CVAA) 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

ND 

0.020 

0.012 

mg/Kg 

07/17/12  18:05 

07/18/12  14:29 

i 
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Lab  Chronicle 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-17303-1 

Project/Site:  Ash 


Client  Sample  ID:  SI-W1comp-071112 
Date  Collected:  07/11/12  14:05 

Date  Received:  07/13/12  17:27 

Lab  Sample  ID: 

440-17303-1 

Matrix:  Solid 

— 

Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method 

Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst  Lab 

Total 

Prep 

8290 

2.12  g 

20  uL 

22051 04_P 

07/23/12  10:00 

TL 

TAL  WSC 

Total 

Analysis 

8290 

4.71 

2205104 

08/02/12  11:27 

SO 

TAL  WSC 

Total/NA 

Prep 

7471 A 

0.49  g 

50  mL 

39090 

07/17/12  18:05 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

1 

39564 

07/18/12  14:24 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

2.01  g 

50  mL 

40244 

07/22/12  18:43 

CH 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

40546 

07/23/12  20:45 

NH 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

40650 

07/24/12  12:25 

NH 

TAL  IRV 

Total/NA 

Analysis 

6020 

200 

40650 

07/24/12  12:43 

NH 

TAL  IRV 

Total/NA 

Analysis 

6020 

200 

40735 

07/24/12  16:24 

YS 

TAL  IRV 

Client  Sample  ID 

:  S2-W2comp-071112 

Lab  Sample  ID: 

440-17303-2 

Date  Collected:  07/11/12  14:15 

Matrix:  Solid 

Date  Received:  07/13/12  17:27 

Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method 

Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst  Lab 

Total 

Prep 

8290 

2.13  g 

20  uL 

22051 04_P 

07/23/12  10:00 

TL 

TAL  WSC 

Total 

Analysis 

8290 

4.69 

2205104 

08/02/12  12:10 

SO 

TAL  WSC 

Total/NA 

Prep 

7471 A 

0.49  g 

50  mL 

39090 

07/17/12  18:05 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

1 

39564 

07/18/12  14:26 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

2.01  g 

50  mL 

40244 

07/22/12  18:43 

CH 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

40546 

07/23/12  20:47 

NH 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

40650 

07/24/12  12:27 

NH 

TAL  IRV 

Total/NA 

Analysis 

6020 

200 

40650 

07/24/12  12:45 

NH 

TAL  IRV 

Total/NA 

Analysis 

6020 

200 

40735 

07/24/12  16:27 

YS 

TAL  IRV 

Client  Sample  ID 

:  S3-W3comp-071112 

Lab  Sample  ID: 

440-17303-3 

Date  Collected:  07/11/12  14:25 

Matrix:  Solid 

Date  Received:  07/13/12  17:27 

— 

Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method 

Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst  Lab 

Total 

Prep 

8290 

2.02  g 

20  uL 

22051 04_P 

07/23/12  10:00 

TL 

TAL  WSC 

Total 

Analysis 

8290 

4.95 

2205104 

08/02/12  12:52 

SO 

TAL  WSC 

Total/NA 

Prep 

7471 A 

0.51  g 

50  mL 

39090 

07/17/12  18:05 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

1 

39564 

07/18/12  14:29 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

2.02  g 

50  mL 

40244 

07/22/12  18:43 

CH 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

40546 

07/23/12  20:55 

NH 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

40650 

07/24/12  12:38 

NH 

TAL  IRV 

Total/NA 

Analysis 

6020 

200 

40650 

07/24/12  12:48 

NH 

TAL  IRV 

Laboratory  References: 

SC0127  =  Aquatic  Testing  Laboratories,  4350  Transport  #107,  Ventura,  CA  93003 

TAL  IRV  =  TestAmerica  Irvine,  17461  DerianAve,  SuitelOO,  Irvine,  CA  92614-5817,  TEL  (949)261-1022 

TAL  WSC  =  TestAmerica  West  Sacramento,  880  Riverside  Parkway,  West  Sacramento,  CA  95605,  TEL  (916)373-5600 
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Client:  JT3  LLC 
Project/Site:  Ash 


QC  Sample  Results 


TestAmerica  Job  ID:  440-17303-1 


Method:  8290  -  Dioxins/Furans,  HRGC/HRMS  (8290) 


Lab  Sample  ID:  G2G230000104B 
Matrix:  Solid 

Analysis  Batch:  2205104 

Analyte 

MB  MB 

Result  Qualifier 

ML 

EDL 

Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total 
Prep  Batch:  22051 04_P 

D  Prepared  Analyzed  Dil  Fac 

2,3,7,8-TCDD 

ND 

1.0 

0.14 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

Total  TCDD 

ND 

1.0 

0.14 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

1 ,2,3,7,8-PeCDD 

ND 

5.0 

0.35 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

Total  PeCDD 

ND 

5.0 

0.35 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

1,2,3,4,7,8-HxCDD 

ND 

5.0 

0.24 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

1,2,3,6,7,8-HxCDD 

ND 

5.0 

0.20 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

1 ,2,3,7  8,9-HxCDD 

ND 

5.0 

0.18 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

Total  HxCDD 

ND 

5.0 

0.24 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

1,2,3,4,6,7,8-HpCDD 

ND 

5.0 

0.14 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

Total  HpCDD 

ND 

5.0 

0.14 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

OCDD 

ND 

10 

0.40 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

2,3,7,8-TCDF 

ND 

1.0 

0.21 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

Total  TCDF 

ND 

1.0 

0.21 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

1 ,2,3,7,8-PeCDF 

ND 

5.0 

0.52 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

2,3,4,7,8-PeCDF 

ND 

5.0 

0.54 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

Total  PeCDF 

ND 

5.0 

0.54 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

1,2,3,4,7,8-HxCDF 

ND 

5.0 

0.23 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

1 ,2,3,6,7,8-HxCDF 

ND 

5.0 

0.19 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

2,3,4,6,7,8-HxCDF 

ND 

5.0 

0.22 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

1,2,3,7,8,9-HxCDF 

ND 

5.0 

0.23 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

Total  HxCDF 

ND 

5.0 

0.23 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

1,2,3,4,6,7,8-HpCDF 

ND 

5.0 

0.17 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

1,2,3,4,7,8,9-HpCDF 

ND 

5.0 

0.20 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

Total  HpCDF 

ND 

5.0 

0.20 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

OCDF 

ND 

10 

0.31 

pg/g 

07/23/12  10:00 

08/02/12  10:44 

1 

MB  MB 

Internal  Standard 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed  Dil  Fac 

1 3C-2, 3, 7, 8-TCDD 

77 

40.135 

07/23/12  10:00 

08/02/12  10:44 

1 

1 3C-1 ,2,3,7,8-PeCDD 

71 

40.135 

07/23/12  10:00 

08/02/12  10:44 

1 

13C-1 ,2,3,6, 7, 8-HxCDD 

76 

40 . 135 

07/23/12  10:00 

08/02/12  10:44 

1 

13C-1 ,2,3,4, 6, 7, 8-HpCDD 

73 

40-135 

07/23/12  10:00 

08/02/12  10:44 

1 

13C-OCDD 

63 

40-135 

07/23/12  10:00 

08/02/12  10:44 

1 

13C-2.3, 7, 8-TCDF 

75 

40-135 

07/23/12  10:00 

08/02/12  10:44 

1 

13C-1,2,3,7,8-PeCDF 

69 

40-135 

07/23/12  10:00 

08/02/12  10:44 

1 

1 3C-1 ,2,3,4,7,8-HxCDF 

80 

40  -  135 

07/23/12  10:00 

08/02/12  10:44 

1 

1 3C-1 ,2,3,4,6,7,8-HpCDF 

76 

40-135 

07/23/12  10:00 

08/02/12  10:44 

1 

Lab  Sample  ID:  G2G230000104C 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total 

Analysis  Batch:  2205104 

Prep  Batch:  22051 04_ 

_P 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

2,3,7,8-TCDD 

20.0 

21.4 

pg/g 

107 

60-138 

1 ,2,3,7,8-PeCDD 

100 

112 

pg/g 

112 

70-122 

1,2,3,4,7,8-HxCDD 

100 

104 

pg/g 

104 

60-138 

1,2,3,6,7,8-HxCDD 

100 

109 

pg/g 

109 

68-136 

1,2, 3, 7, 8,9-HxCDD 

100 

111 

pg/g 

111 

68-138 

1,2,3,4,6,7,8-HpCDD 

100 

110 

pg/g 

110 

71  -  128 

OCDD 

200 

215 

pg/g 

107 

70.128 
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Client:  JT3  LLC 
Project/Site:  Ash 


QC  Sample  Results 


TestAmerica  Job  ID:  440-17303-1 


Method:  8290  -  Dioxins/Furans,  HRGC/HRMS  (8290)  (Continued) 


Lab  Sample  ID:  G2G230000104C 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total 

Analysis  Batch:  2205104 

Prep  Batch: 

2205104 

_P 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

2,3,7,8-TCDF 

20.0 

21.6 

pg/g 

108 

56-158 

1 ,2,3,7,8-PeCDF 

100 

111 

pg/g 

111 

69-134 

2,3,4,7,8-PeCDF 

100 

112 

pg/g 

112 

70-131 

1,2,3,4,7,8-HxCDF 

100 

110 

pg/g 

110 

74-128 

1,2,3,6,7,8-HxCDF 

100 

106 

pg/g 

106 

67  -  140 

2,3,4,6,7,8-HxCDF 

100 

104 

pg/g 

104 

71  -  137 

1,2,3,7,8,9-HxCDF 

100 

108 

pg/g 

108 

72-134 

1 ,2,3,4,6,7,8-HpCDF 

100 

110 

pg/g 

110 

71  -  134 

1,2,3,4,7,8,9-HpCDF 

100 

110 

pg/g 

110 

68.129 

OCDF 

200 

203 

pg/g 

102 

63.141 

LCS  LCS 

Internal  Standard 

°%Recovery  Qualifier 

Limits 

1 3C-2,3,7 ,8-TCDD 

77 

40-135 

1 3C-1 ,2,3,7, 8-PeCDD 

73 

40-135 

13C-1 ,2,3,6,7,8-HxCDD 

80 

40-135 

13C-1 ,2,3,4,6,7,8-HpCDD 

88 

40-135 

13C-OCDD 

92 

40-135 

1 3C-2, 3, 7, 8-TCDF 

75 

40-135 

1 3C-1 ,2,3,7,8-PeCDF 

73 

40.135 

13C-1 ,2,3,4, 7, 8-HxCDF 

78 

40.135 

1 3C-1 ,2,3,4,6,7,8-HpCDF 

85 

40.135 

Lab  Sample  ID:  G2G230000104L 

Client  Sample  ID:  Lab  Control  Sample  Dup 

Matrix:  Solid 

Prep  Type:  Total 

Analysis  Batch:  2205104 

Prep  Batch:  2205104 

_P 

Spike 

LCSD  LCSD 

%Rec. 

RPD 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

RPD  Limit 

2,3,7,8-TCDD 

20.0 

21.1 

pg/g 

105 

60.138 

1.4 

30 

1,2, 3, 7, 8-PeCDD 

100 

113 

pg/g 

113 

70.122 

0.48 

29 

1 ,2,3,4,7,8-HxCDD 

100 

110 

pg/g 

110 

60.138 

5.9 

36 

1 ,2,3,6,7,8-HxCDD 

100 

109 

pg/g 

109 

68-136 

0.22 

36 

1 ,2,3,7,8,9-HxCDD 

100 

112 

pg/g 

112 

68-138 

0.89 

31 

1 ,2,3,4,6,7,8-HpCDD 

100 

110 

pg/g 

110 

71  -  128 

0.28 

28 

OCDD 

200 

214 

pg/g 

107 

70-128 

0.36 

32 

2,3,7,8-TCDF 

20.0 

21.8 

pg/g 

109 

56-158 

0.70 

30 

1 ,2,3,7,8-PeCDF 

100 

111 

pg/g 

111 

69-134 

0.19 

27 

2,3,4,7,8-PeCDF 

100 

110 

pg/g 

110 

70-131 

1.3 

31 

1,2,3,4,7,8-HxCDF 

100 

105 

pg/g 

105 

74-128 

4.7 

32 

1,2,3,6,7,8-HxCDF 

100 

105 

pg/g 

105 

67  -  140 

0.94 

38 

2,3,4,6,7,8-HxCDF 

100 

104 

pg/g 

104 

71  .  137 

0.59 

35 

1,2,3,7,8,9-HxCDF 

100 

103 

pg/g 

103 

72.134 

4.5 

36 

1 ,2,3,4,6,7,8-HpCDF 

100 

112 

pg/g 

112 

71  .  134 

1.6 

33 

1,2,3,4,7,8,9-HpCDF 

100 

111 

pg/g 

111 

68.129 

0.77 

35 

OCDF 

200 

204 

pg/g 

102 

63.141 

0.15 

45 

LCSD  LCSD 

Internal  Standard  %Recovery  Qualifier  Limits 


13C-2,3,7,8-TCDD 

73 

40-135 

1 3C-1 ,2,3,7 , 8-PeCDD 

69 

40-135 

13C-1 ,2,3,6,7,8-HxCDD 

78 

40-135 
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Client:  JT3  LLC 
Project/Site:  Ash 


QC  Sample  Results 


TestAmerica  Job  ID:  440-17303-1 


Method:  8290  -  Dioxins/Furans,  HRGC/HRMS  (8290)  (Continued) 


Lab  Sample  ID:  G2G230000104L 

Matrix:  Solid 

Analysis  Batch:  2205104 


Internal  Standard 

LCSD  LCSD 

%Recovery  Qualifier 

Limits 

13C-1 ,2,3,4,6,7,8-HpCDD 

86 

40.135 

13C-OCDD 

89 

40.135 

13C-2,3,7,8-TCDF 

72 

40.135 

130-1,2,3,7, 8-PeCDF 

70 

40-135 

1 30-1,2,3, 4, 7, 8-HxCDF 

79 

40-135 

13C-1 ,2,3,4,6,7,8-FlpCDF 

82 

40-135 

Client  Sample  ID:  Lab  Control  Sample  Dup 
Prep  Type:  Total 
Prep  Batch:  22051 04_P 


Method:  6020  -  Metals  (ICP/MS) 


Lab  Sample  ID:  MB  440-40244/1 -A  A20 
Matrix:  Solid 

Analysis  Batch:  40546 

Analyte 

MB  MB 

Result  Qualifier 

RL 

MDL 

Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  40244 

D  Prepared  Analyzed  Dil  Fac 

Silver 

0.0629  J 

0.50 

0.050 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Arsenic 

ND 

0.50 

0.45 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Barium 

ND 

0.50 

0.15 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Cadmium 

ND 

0.50 

0.050 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Chromium 

ND 

0.99 

0.40 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Cobalt 

ND 

0.50 

0.050 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Copper 

ND 

0.99 

0.25 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Lead 

ND 

0.50 

0.099 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Molybdenum 

ND 

0.99 

0.099 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Nickel 

ND 

0.99 

0.25 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Selenium 

ND 

0.99 

0.25 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Thallium 

ND 

0.50 

0.099 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Vanadium 

ND 

0.99 

0.40 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Antimony 

ND 

0.99 

0.15 

mg/Kg 

07/22/12  18:43 

07/23/12  20:24 

20 

Lab  Sample  ID:  MB  440-40244/1 -A  A20 

Client  Sample  ID:  Method  Blank 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  40650 

Prep  Batch: 

40244 

MB  MB 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Beryllium 

ND 

0.30 

0.050 

mg/Kg 

07/22/12  18:43 

07/24/12  12:04 

20 

Zinc 

ND 

9.9 

2.0 

mg/Kg 

07/22/12  18:43 

07/24/12  12:04 

20 

Lab  Sample  ID:  LCS  440-40244/2-A  A20 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  40546 

Prep  Batch: 

40244 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier  Unit 

D  %Rec 

Limits 

Silver 

25.1 

23.1 

mg/Kg 

92 

80.120 

Arsenic 

50.3 

44.5 

mg/Kg 

89 

80.120 

Barium 

50.3 

47.5 

mg/Kg 

95 

80.120 

Cadmium 

50.3 

45.3 

mg/Kg 

90 

80.120 

Chromium 

50.3 

46.4 

mg/Kg 

92 

80.120 

Cobalt 

50.3 

46.4 

mg/Kg 

92 

80.120 

Copper 

50.3 

47.8 

mg/Kg 

95 

80-120 

Lead 

50.3 

46.8 

mg/Kg 

93 

80-120 
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Client:  JT3  LLC 
Project/Site:  Ash 


QC  Sample  Results 


TestAmerica  Job  ID:  440-17303-1 


Method:  6020  -  Metals  (ICP/MS)  (Continued) 


Lab  Sample  ID:  LCS  440-40244/2-A  A20 
Matrix:  Solid 

Analysis  Batch:  40546 

Analyte 

Spike 

Added 

LCS 

Result 

LCS 

Qualifier 

Unit 

Client  Sample  ID:  Lab  Control  Sample 
Prep  Type:  Total/NA 
Prep  Batch:  40244 

%Rec. 

D  %Rec  Limits 

Molybdenum 

50.3 

44.6 

mg/Kg 

89 

80-120 

Nickel 

50.3 

45.5 

mg/Kg 

91 

80-120 

Selenium 

50.3 

43.3 

mg/Kg 

86 

80-120 

Thallium 

50.3 

46.6 

mg/Kg 

93 

80-120 

Vanadium 

50.3 

46.3 

mg/Kg 

92 

80-120 

Antimony 

50.3 

45.9 

mg/Kg 

91 

80-120 

Lab  Sample  ID:  LCS  440-40244/2-A  A20 

Client  Sample 

ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  40650 

Prep  Batch:  40244 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Beryllium 

50.3 

42.0 

mg/Kg 

84 

80.120 

Zinc 

50.3 

44.0 

mg/Kg 

88 

80.120 

Method:  7471 A  -  Mercury  (CVAA) 

Lab  Sample  ID:  MB  440-39090/1 -A 

Client  Sample  ID:  Method  Blank 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  39564 

Prep  Batch:  39090 

MB  MB 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed  Dil  Fac 

Mercury 

ND 

0.020 

0.012  mg/Kg 

07/17/12  18:05 

07/18/12  14:09  1 

Lab  Sample  ID:  LCS  440-39090/2-A 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  39564 

Prep  Batch:  39090 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Mercury 

0.800 

0.832 

mg/Kg 

104 

80-120 
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QC  Association  Summary 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-17303-1 

Project/Site:  Ash 


Specialty  Organics 

Analysis  Batch:  2205104 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17303-1 

SI-W1  comp-07 1112 

Total 

Solid 

8290 

440-17303-2 

S2-W2comp-07 1112 

Total 

Solid 

8290 

440-17303-3 

S3-W3comp-07 1112 

Total 

Solid 

8290 

G2G2300001 04B 

Method  Blank 

Total 

Solid 

8290 

G2G2300001 04C 

Lab  Control  Sample 

Total 

Solid 

8290 

G2G2300001 04L 

Lab  Control  Sample  Dup 

Total 

Solid 

8290 

Prep  Batch:  22051 04_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17303-1 

SI-W1  comp-07 1112 

Total 

Solid 

8290 

440-17303-2 

S2-W2comp-07 1112 

Total 

Solid 

8290 

440-17303-3 

S3-W3comp-07 1112 

Total 

Solid 

8290 

G2G2300001 04B 

Method  Blank 

Total 

Solid 

8290 

G2G2300001 04C 

Lab  Control  Sample 

Total 

Solid 

8290 

G2G2300001 04L 

Lab  Control  Sample  Dup 

Total 

Solid 

8290 

Metals 

Prep  Batch:  39090 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17303-1 

SI-W1  comp-07 1112 

Total/NA 

Solid 

7471 A 

440-17303-2 

S2-W2comp-07 1112 

Total/NA 

Solid 

7471 A 

440-17303-3 

S3-W3comp-07 1112 

Total/NA 

Solid 

7471 A 

LCS  440-39090/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

MB  440-39090/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

Analysis  Batch:  39564 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17303-1 

SI-W1comp-071112 

Total/NA 

Solid 

7471 A 

39090 

440-17303-2 

S2-W2comp-07 1112 

Total/NA 

Solid 

7471 A 

39090 

440-17303-3 

S3-W3comp-07 1112 

Total/NA 

Solid 

7471 A 

39090 

LCS  440-39090/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

39090 

MB  440-39090/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

39090 

Prep  Batch:  40244 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17303-1 

SI-W1  comp-07 1112 

Total/NA 

Solid 

3050B 

440-17303-2 

S2-W2comp-07 1112 

Total/NA 

Solid 

3050B 

440-17303-3 

S3-W3comp-07 1112 

Total/NA 

Solid 

3050B 

LCS  440-40244/2-A  *20 

Lab  Control  Sample 

Total/NA 

Solid 

3050B 

MB  440-40244/1  -A  *20 

Method  Blank 

Total/NA 

Solid 

3050B 

Analysis  Batch:  40546 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17303-1 

SI-W1  comp-071 11 2 

Total/NA 

Solid 

6020 

40244 

440-17303-2 

S2-W2comp-07 1112 

Total/NA 

Solid 

6020 

40244 

440-17303-3 

S3-W3comp-07 1112 

Total/NA 

Solid 

6020 

40244 

LCS  440-40244/2-A  *20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

40244 

MB  440-40244/1 -A  A20 

— 

Method  Blank 

Total/NA 

Solid 

6020 

40244 
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Client:  JT3  LLC 
Project/Site:  Ash 


QC  Association  Summary 


TestAmerica  Job  ID:  440-17303-1 


Metals  (Continued) 


Analysis  Batch:  40650 


Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17303-1 

SI-W1  comp-07 1112 

Total/NA 

Solid 

6020 

40244 

440-17303-1 

SI-W1  comp-07 1112 

Total/NA 

Solid 

6020 

40244 

440-17303-2 

S2-W2comp-07 1112 

Total/NA 

Solid 

6020 

40244 

440-17303-2 

S2-W2comp-07 1112 

Total/NA 

Solid 

6020 

40244 

440-17303-3 

S3-W3comp-07 1112 

Total/NA 

Solid 

6020 

40244 

440-17303-3 

S3-W3comp-07 1112 

Total/NA 

Solid 

6020 

40244 

LCS  440-40244/2-A  *20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

40244 

MB  440-40244/1 -A  *20 

Method  Blank 

Total/NA 

Solid 

6020 

40244 

Analysis  Batch:  40735 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17303-1 

SI-W1  comp-071 11 2 

Total/NA 

Solid 

6020 

40244 

440-17303-2 

S2-W2comp-07 1112 

Total/NA 

Solid 

6020 

40244 
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Definitions/Glossary 

Client:  JT3  LLC 

Project/Site:  Ash 

TestAmerica  Job  ID:  440-17303-1 

Qualifiers 

DIOXIN 

Qualifier 

Qualifier  Description 

CON 

Confirmation  analysis. 

J 

Estimated  result.  Result  is  less  than  the  reporting  limit. 

Q 

Estimated  maximum  possible  concentration  (EMPC). 

Metals 

Qualifier 

Qualifier  Description 

B 

Compound  was  found  in  the  blank  and  sample. 

J 

Result  is  less  than  the  RL  but  greater  than  or  equal  to  the  MDL  and  the  concentration  is  an  approximate  value. 

Glossary 

Abbreviation 

These  commonly  used  abbreviations  may  or  may  not  be  present  in  this  report. 

* 

Listed  under  the  "D"  column  to  designate  that  the  result  is  reported  on  a  dry  weight  basis 

%R 

Percent  Recovery 

CNF 

Contains  no  Free  Liquid 

DL,  RA,  RE,  IN 

Indicates  a  Dilution,  Reanalysis,  Re-extraction,  or  additional  Initial  metals/anion  analysis  of  the  sample 

EDL 

Estimated  Detection  Limit 

EPA 

United  States  Environmental  Protection  Agency 

MDL 

Method  Detection  Limit 

ML 

Minimum  Level  (Dioxin) 

ND 

Not  detected  at  the  reporting  limit  (or  MDL  or  EDL  if  shown) 

PQL 

Practical  Quantitation  Limit 

QC 

Quality  Control 

RL 

Reporting  Limit 

RPD 

Relative  Percent  Difference,  a  measure  of  the  relative  difference  between  two  points 

TEF 

Toxicity  Equivalent  Factor  (Dioxin) 

TEQ 

Toxicity  Equivalent  Quotient  (Dioxin) 
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Client:  JT3  LLC 
Project/Site:  Ash 


Certification  Summary 


TestAmerica  Job  ID:  440-17303-1 


Laboratory:  TestAmerica  Irvine 

All  certifications  held  by  this  laboratory  are  listed.  Not  all  certifications  are  applicable  to  this  report. 


Authority 

Program 

EPA  Region 

Certification  ID 

Expiration  Date 

Arizona 

State  Program 

9 

AZ0671 

10-13-12 

California 

LA  Cty  Sanitation  Districts 

9 

10256 

01-31-13 

California 

NELAC 

9 

1108CA 

01-31-13 

California 

State  Program 

9 

2706 

06-30-14 

Guam 

State  Program 

9 

Cert.  No.  12.002r 

01-23-13 

Hawaii 

State  Program 

9 

N/A 

01-31-13 

Nevada 

State  Program 

9 

CA015312007A 

07-31-12 

New  Mexico 

State  Program 

6 

N/A 

01-31-12 

Northern  Mariana  Islands 

State  Program 

9 

MP0002 

01-31-13 

Oregon 

NELAC 

10 

4005 

09-12-12 

USDA 

Federal 

P330-09-00080 

06-06-14 

Laboratory:  TestAmerica  West  Sacramento 

All  certifications  held  by  this  laboratory  are  listed.  Not  all  certifications  are  applicable  to  this  report. 

Authority 

Program 

EPA  Region 

Certification  ID 

Expiration  Date 

A2LA 

DoD  ELAP 

2928-01 

01-31-14 

Alaska  (UST) 

State  Program 

10 

UST-055 

12-18-12 

Arizona 

State  Program 

9 

AZ0708 

08-11-13 

Arkansas  DEQ 

State  Program 

6 

88-0691 

06-17-13 

California 

NELAC 

9 

1119CA 

01-31-13 

Colorado 

State  Program 

8 

N/A 

08-31-12 

Connecticut 

State  Program 

1 

PH-0691 

06-30-13 

Florida 

NELAC 

4 

E87570 

06-30-13 

Georgia 

State  Program 

4 

960 

06-30-12 

Guam 

State  Program 

9 

N/A 

08-31-12 

Hawaii 

State  Program 

9 

N/A 

01-31-13 

Illinois 

NELAC 

5 

200060 

03-17-13 

Kansas 

NELAC 

7 

E-10375 

10-31-12 

Louisiana 

NELAC 

6 

30612 

06-30-13 

Michigan 

State  Program 

5 

9947 

01-31-13 

Nevada 

State  Program 

9 

CA44 

09-30-12 

New  Jersey 

NELAC 

2 

CA005 

06-30-13 

New  Mexico 

State  Program 

6 

N/A 

06-30-12 

New  York 

NELAC 

2 

11666 

04-01-13 

Northern  Mariana  Islands 

State  Program 

9 

MP0007 

01-31-13 

Oregon 

NELAC 

10 

CA200005 

03-28-13 

Pennsylvania 

NELAC 

3 

68-01272 

03-31-13 

South  Carolina 

State  Program 

4 

87014 

06-30-13 

Texas 

NELAC 

6 

T 1 04704399-08-TX 

05-31-13 

US  Fish  &  Wildlife 

Federal 

LE148388-0 

02-28-13 

USDA 

Federal 

P330-1 1-00436 

12-30-14 

Utah 

NELAC 

8 

QUAN1 

01-31-13 

Washington 

State  Program 

10 

C581 

05-05-13 

West  Virginia 

State  Program 

3 

9930C 

12-31-12 

West  Virginia  DEP 

State  Program 

3 

334 

07-31-12 

Wisconsin 

State  Program 

5 

998204680 

08-31-12 

Wyoming 

State  Program 

8 

8TMS-Q 

01-31-13 
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Date: 


LABORATORY  REPORT 


July  23,  2012 


“dedicated  to  providing  quality  aquatic  toxicity  testing 


Client:  TestAmerica,  Irvine 


4350  Transport  Street,  Unit  107 
Ventura,  CA  93003 
(805)  650-0546  FAX  (805)  650-0756 


17461  Derian  Ave.,  Suite  100 
Irvine,  CA  92614 
Attn:  Amy  Harris 


CA  DOHS  ELAP  Cert.  No.:  1775 


Laboratory  No.: 
Job  No.: 

Sample  ID.: 


Sample  Control: 


Sample  Analysis: 


Result  Summary: 


Quality  Control: 


A-12071708-001/003 

440-17303-1 

440-17303-1/3 


The  samples  were  received  by  ATL  in  a  chilled  state,  with  the  chain  of  custody 
record  attached. 

Date  Sampled :  07/11/12 

Date  Received:  07/17/12 

Date  Tested:  07/19/12  to  07/23/12 


The  following  analyses  were  performed  on  your  sample: 

CCR  Title  22  Fathead  Minnow  Hazardous  Waste  Screen  Bioassay  (Polisini  &  Miller  1988). 

Attached  are  the  test  data  generated  from  the  analysis  of  your  sample.  All  testing 
was  conducted  under  the  direct  supervision  of  Joseph  A.  LeMay. 


Sample  ID.  Results 

440-17303-1  PASS  (LC50  >  750  mg/1) 

440-17303-2  PASS  (LC50  >  750  mg/1) 

440-17303-3  PASS  (LC50  >  750  mg/1) 


Reviewed  and  approved  by: 


Laboratory  No.: 
Job  No.: 

Sample  ID.: 


Sample  Control: 


Sample  Analysis: 


Result  Summary: 


Quality  Control: 


This  report  pertains  only  to  the  samples  investigated  and  does  not  necessarily  apply  to  other  apparently  identical  or  similar  materials.  This  report  is  submitted  for  the  exclusive  use  of  the 
client  to  whom  it  is  addressed.  Any  reproduction  of  this  report  or  use  of  the  ^Advertising  or  publicity  purpose  without  authorization  is  prohibited.  8/7/20 1  2 


FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIOASSAY 

Lab  No.:  ol H pt'wl _ 

Client/ID:  jA  ^to  '(  7V>  R~  t 


ti  Aquatic 
Testing 
Laboratories 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:  0.  ;  mm:&f  6  ;  max:  6.(i7. 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  Thomas  Fish. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


Date/Time: 

Analyst: 

INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

1'd'f X  tcvo 

7JL 

NX  f&y 

c&> 

7-23  HZ 

_ 

_ 

_ 

_ 

°c 

DO 

pH 

°c 

DO  ' 

pH 

#  D 

°C 

DC f 

pH 

#  D 

°c 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

Control  A 

x»r 

fr./ 

f,e 

0 

?r  7 

<9 

2>.  C 

£  r0 

c? 

2tU 

71 

0 

Control  B 

Ir.lf 

$'> 

U 

7  1 

o 

ioA 

&7 

7A 

7^ 

o 

S?.« 

n 

0 

400  mg/1  A 

h.y 

S.  H 

•-T 

*>o 

9.7 

0 

7.7 

CP 

V 

0 

20& 

9* 

o 

400  mg/1  B 

&.7 

7 

T2 

+‘7 

*'? 

o 

M 

*/ 

o 

7)7 

9, 9 

i  1 

0 

2(7  .‘| 

o 

750  mg/1  A 

f  7 

b.Y 

o 

>.7 

9,  (> 

c? 

v? 

i.y 

7? 

c 

2j,> 

5,f 

5-1 

0 

750  mg/1  B 

*7 

9  ? 

f.r 

s.l 

to 

0 

%  7 

2± 

d 

Al 

7.i 

0 

TO.') 

P 

0 

Comments:  Extraction  method:  Mechanical  shaking  A  • 

None  (aqueous  solution)  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1  02.  Test  Aerated:  /Yej)  /  No 


CONTROL 

HIGH  CONCENTRATION 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

7  ^  mg/1  CaCOj 

Y  mg/l  CaC03 

p  mg/l  CaC03 

mg/l  CaCOj 

Final 

*>  ^  mg/1  CaCO, 

H  "S  mg/1  CaCO, 

&  /"  mg/l  CaCOj 

7  2-  mg/l  CaCOj 

Total  Number  Dead 

Control 

0  /20 

400  mg/l 

0  /20 

750  mg/l 

(7  /20 

RESULTS 

(the  checked  result  applies  based  on  fish  survival  rates  ) 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

FAILED 

^40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIO  ASSAY 


Lab  No.:  A  l?n  7/ 7o$  ~Oo~l 
Client/ID:  V Ho' -2l 


Aquatic 
Testing 

QC  \  Laboratories 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:  0,  (,1  ;  min:/y-5t$  ;  max:  pjy  , 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  Thomas  Fish. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


Date/Time: 

Analyst: 

INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

l-d'tX  (too 

(X  (ch> 

7^  MX  f-'TD 

>MX-  Mr? 

1-2  W2  to^o 

_ 

_ 

_ 

_ 

°c 

DO 

PH 

°C 

DC» 

PH 

#  D 

°C 

- ^ 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

Control  A 

hi 

CP 

?? 

0 

JET  b 

0 

m 

<9 

Control  B 

«•/ 

7 A 

O 

*•7 

u 

0 

S 

7-1 

o 

7V<) 

V.Q 

7.X 

6) 

400  mg/1  A 

Z7 

r( 

».> 

9 A 

o 

9.7 

9  1 

0 

b  1 

?  ,x 

6 

2<jA 

$L\ 

£/ 

0 

400  mg/1  B 

*.l 

f.  1 

l.o 

2°.  3 

0 

%•(> 

0 

b.f 

fr,1 

9.7. 

0 

n 

«/ 

0 

750  mg/1  A 

*0.i 

%o 

*7 

9.7 

0 

>c.) 

f-L 

9,} 

0 

b  i 

Q 

U 

s,® 

0 

750  mg/1  B 

*7 

\o 

* 7 

O 

^•Y 

i.r 

V 

o 

l(h  7 

i.7 

*9 

c) 

7AX 

O 

Comments:  Extraction  method:  Mechanical  shaking  X  ■ 

None  (aqueous  solution)  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1 02.  Test  Aerated:  /Ye?  /  No 


CONTROL 

HIGH  CONCENTRATION 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

>> 

mg/l  CaCO, 

ry 

mg/I  CaC03 

■J  mg/I  CaCO, 

S’?  mg/l  CaCO, 

Final 

3^ 

mg/1  CaCO, 

c(> 

mg/l  CaCOj 

^  Cl  mg/l  CaCO., 

7  4  mg/l  CaCO, 

Total  Number  Dead 

Control 

0  120 

400  mg/l 

0  /20 

750  mg/I 

<2  /20 

RESULTS 

/  (the  checked  result  applies  based  on  fish  survival  rates  ) 

i7 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

FAILED 

^40%  dead  in  750  mg/l  (dose  to  passing  -  definitive  test  recommended) 

*s<r 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIO  ASSAY 


Lab  No.:  Af2o7l  7 oi> 
Client/ID:  T/)  H  7 v  -  1 7 


Aquatic 
Tasting 

<QT  \  Laboratories 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:  a/L  ;  min:  ft. 5  C  ;  max:  7. 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  Thomas  Fish. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


Date/Time: 

Analyst: 

INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

ltf}o 

y-to'fx  (*yp 

7-iHX 

>-2>-fX  /*>£> 

7 mv 

_ 

2 

^ 

_ 

°c 

DO 

pH 

°C 

DO 

pH 

#  D 

°C 

DO 

pH 

#  D 

°C 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

Control  A 

ur 

h.i 

r? 

ht  H 

HP 

c? 

%3r  ^ 

c? 

7-7 

7 

Control  B 

i»^( 

So 

«•/ 

M 

c? 

7o>.  & 

**  7 

7-T 

Q> 

^5" 

%(> 

tf-7 

7-X 

<3 

400  mg/1  A 

fc».  (> 

S,  7 

if 

U 

*'Y 

o 

%>.LI 

9.7 

0 

h'f 

f  7 

/-7 

<? 

23’ 

400  mg/1  B 

if.  f> 

M 

0 

h.y 

f.  7 

0 

Jr1 

(? 

&  ( 

£ 

750  mg/1  A 

*7 

$,? 

** 

0 

*>.  if 

9,  C 

0 

s  t 

8,1 

£ 

0 

750  mg/1  B 

f>.7 

to 

S.cf 

o 

to 

0 

2o-7 

f  > 

2-f 

6 

<9 

Comments:  Extraction  method:  Mechanical  shaking  X  ■ 

None  (aqueous  solution)  7  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1 02.  Test  Aerated:  /¥«$  /  No 


CONTROL 

HIGH  CONCENTRATION 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

y  mg/l  CaCO, 

if  if  mg/l  CaC03 

3  }  mg/l  CaCO, 

X  6  mg/l  CaCO, 

Final 

%  2-  mg/l  CaCOj 

°l  3  mg/l  CaCO, 

7  £'f  mg/l  CaCO, 

7  /  mg/l  CaCO, 

Total  Number  Dead 

Control 

O  ™ 

400  mg/l 

0  ™ 

750  mg/l 

O  /20 

RESULTS 

>  (the  checked  result  applies  based  on  fish  survival  rates ) 

■/ 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

h/Pf 

FAILED 

£40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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Chain  of  Custody  Record 


Form  No.  CA-C-WI-002,  dated  04/07/2011 


Login  Sample  Receipt  Checklist 


Client:  JT3  LLC 


Login  Number:  17303 
List  Number:  1 
Creator:  Avila,  Stephanie 

Question 

Radioactivity  either  was  not  measured  or,  if  measured,  is  at  or  below 
background 

The  cooler's  custody  seal,  if  present,  is  intact. 

The  cooler  or  samples  do  not  appear  to  have  been  compromised  or 
tampered  with. 

Samples  were  received  on  ice. 

Cooler  Temperature  is  acceptable. 

Cooler  Temperature  is  recorded. 

COC  is  present. 

COC  is  filled  out  in  ink  and  legible. 

COC  is  filled  out  with  all  pertinent  information. 

Is  the  Field  Sampler's  name  present  on  COC? 

There  are  no  discrepancies  between  the  sample  IDs  on  the  containers  and 
the  COC. 

Samples  are  received  within  Holding  Time. 

Sample  containers  have  legible  labels. 

Containers  are  not  broken  or  leaking. 

Sample  collection  date/times  are  provided. 

Appropriate  sample  containers  are  used. 

Sample  bottles  are  completely  filled. 

Sample  Preservation  Verified. 

There  is  sufficient  vol.  for  all  requested  analyses,  incl.  any  requested 
MS/MSDs 

VOA  sample  vials  do  not  have  headspace  or  bubble  is  <6mm  (1/4")  in 
diameter. 

Multiphasic  samples  are  not  present. 

Samples  do  not  require  splitting  or  compositing. 

Residual  Chlorine  Checked. 


Answer  Comment 

N/A 

N/A 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

N/A 

True 

True 

N/A 


Job  Number:  440-17303-1 

List  Source:  TestAmerica  Irvine 


TestAmerica  Irvine 
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Links 


Review  your  project 
results  through 

Total  Access 


Have  a  Question? 


Ask 


The 


Exoert 


Visit  us  at: 

www.testamericainc.com 


I 


TestAmerica 

THE  LEADER  IN  ENVIRONMENTAL  TESTING 


ANALYTICAL  REPORT 

TestAmerica  Laboratories,  Inc. 

TestAmerica  Irvine 
17461  Derian  Ave 
Suite  100 

Irvine,  CA  92614-5817 
Tel:  (949)261-1022 

TestAmerica  Job  ID:  440-17977-1 

Client  Project/Site:  Ash 

For: 

JT3  LLC 

5  E  Popson,  Bldg  2650  A 
Edwards  AFB,  California  93524 

Attn:  Mr.  Brian  Stone 

(jj^ 

Authorized  for  release  by: 

8/8/2012  10:56:19  AM 

Amy  Harris 
Project  Manager  I 

amy.harris@testamericainc.com 


The  test  results  in  this  report  meet  all  2003  NELAC  and  2009  TNI  requirements  for  accredited 
parameters,  exceptions  are  noted  in  this  report.  This  report  may  not  be  reproduced  except  in  full, 
and  with  written  approval  from  the  laboratory.  For  questions  please  contact  the  Project  Manager 
at  the  e-mail  address  or  telephone  number  listed  on  this  page. 

This  report  has  been  electronically  signed  and  authorized  by  the  signatory.  Electronic  signature  is 
intended  to  be  the  legally  binding  equivalent  of  a  traditionally  handwritten  signature. 

Results  relate  only  to  the  items  tested  and  the  sample(s)  as  received  by  the  laboratory. 
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TestAmerica  Irvine 
8/8/201 2 


Client:  JT3  LLC 
Project/Site:  Ash 


Sample  Summary 


TestAmerica  Job  ID:  440-17977-1 


Lab  Sample  ID 

Client  Sample  ID 

Matrix 

Collected 

Received 

440-17977-1 

S4-W4comp-07 1912 

Solid 

07/19/12  14:30 

07/20/12  09:50 
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TestAmerica  Irvine 

8/8/201 2 


Client:  JT3  LLC 
Project/Site:  Ash 


Case  Narrative 


TestAmerica  Job  ID:  440-17977-1 


Job  ID:  440-17977-1 

Laboratory:  TestAmerica  Irvine 


Narrative 

Job  Narrative 
440-17977-1 


Comments 

No  additional  comments. 

Receipt 

The  sample  was  received  on  7/20/2012  9:50  AM;  the  sample  arrived  in  good  condition,  properly  preserved  and,  where  required,  on  ice. 
The  temperature  of  the  cooler  at  receipt  was  4.9°  C. 

Metals 

Method(s)  6020:  The  matrix  spike  /  matrix  spike  duplicate  (MS/MSD)  recoveries  for  batch  41229  were  outside  control  limits.  The 
associated  laboratory  control  sample  (LCS)  recovery  met  acceptance  criteria. 

Method(s)  6020:  The  matrix  spike  /  matrix  spike  duplicate  (MS/MSD)  recoveries  for  batch  440-41229  were  outside  control  limits  for  Tl.  The 
associated  laboratory  control  sample  (LCS)  recovery  met  acceptance  criteria. 

No  other  analytical  or  quality  issues  were  noted. 

Subcontract  non-Sister 

No  analytical  or  quality  issues  were  noted. 
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TestAmerica  Irvine 

8/8/201 2 


Client:  JT3  LLC 
Project/Site:  Ash 


Client  Sample  Results 


TestAmerica  Job  ID:  440-17977-1 


Client  Sample  ID:  S4-W4comp-071912 
Date  Collected:  07/19/12  14:30 
Date  Received:  07/20/12  09:50 


Method:  8290  -  Dioxins/Furans,  HRGC/HRMS  (8290) 


Analyte 

Result  Qualifier 

ML 

EDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

2,3,7,8-TCDD 

88.0 

4.98 

2.02 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

Total  TCDD 

1730 

4.98 

2.02 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1,2,3,7,8-PeCDD 

228 

24.9 

2.42 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

Total  PeCDD 

2710 

24.9 

2.42 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1,2,3,4,7,8-HxCDD 

219 

24.9 

4.04 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1,2,3,6,7,8-HxCDD 

236 

24.9 

2.92 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1 ,2,3,7,8,9-HxCDD 

269 

24.9 

2.84 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

Total  HxCDD 

3460 

24.9 

3.18 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1,2,3,4,6,7,8-HpCDD 

2290 

24.9 

6.44 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

Total  HpCDD 

4600 

24.9 

6.44 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

OCDD 

9560  B 

49.8 

9.81 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

2,3,7,8-TCDF 

1350  CON 

4.98 

1.90 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

Total  TCDF 

30000 

4.98 

4.72 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1,2,3,7,8-PeCDF 

1230 

24.9 

4.02 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

2,3,4,7,8-PeCDF 

2030 

24.9 

4.26 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

Total  PeCDF 

24400 

24.9 

4.14 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1,2,3,4,7,8-HxCDF 

2770 

24.9 

13.0 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1,2,3,6,7,8-HxCDF 

1350 

24.9 

9.59 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

2,3,4,6,7,8-HxCDF 

2230 

24.9 

11.1 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1,2,3,7,8,9-HxCDF 

58.1 

24.9 

13.1 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

Total  HxCDF 

19100 

24.9 

11.5 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1 ,2,3,4,6,7,8-HpCDF 

12000  E 

24.9 

3.43 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1,2,3,4,7,8,9-HpCDF 

695 

24.9 

4.41 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

Total  HpCDF 

17200 

24.9 

3.86 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

OCDF 

7520 

49.8 

5.76 

pg/g 

07/31/12  13:30 

08/03/12  09:28 

4.97 

Internal  Standard 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

1 3C-2,3,7 ,8-TCDD 

70 

40-135 

07/31/12  13:30 

08/03/12  09:28 

4.97 

13C-1, 2,3,7, 8-PeCDD 

59 

40-135 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1 3C-1.2.3, 6,7, 8-HxCDD 

72 

40-135 

07/31/12  13:30 

08/03/12  09:28 

4.97 

13C-1 ,2,3,4,6,7,8-HpCDD 

76 

40-135 

07/31/12  13:30 

08/03/12  09:28 

4.97 

13C-OCDD 

63 

40-135 

07/31/12  13:30 

08/03/12  09:28 

4.97 

13C-2,3,7,8-TCDF 

69 

40-135 

07/31/12  13:30 

08/03/12  09:28 

4.97 

13C-1,2,3,7,8-PeCDF 

69 

40-135 

07/31/12  13:30 

08/03/12  09:28 

4.97 

13C-1.2, 3, 4,7, 8-HxCDF 

83 

40-135 

07/31/12  13:30 

08/03/12  09:28 

4.97 

1 3C-1 ,2,3,4,6,7,8-FlpCDF 

76 

40-135 

07/31/12  13:30 

08/03/12  09:28 

4.97 

Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

8.9 

0.49 

0.049 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

Arsenic 

1.0 

0.49 

0.44 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

Barium 

170 

0.49 

0.15 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

Beryllium 

0.079  J 

0.29 

0.049 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

Cadmium 

8.7 

0.49 

0.049 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

Chromium 

60 

0.98 

0.39 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

Cobalt 

2.2 

0.49 

0.049 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

Copper 

2000 

0.98 

0.25 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

Lead 

160 

49 

9.8 

mg/Kg 

07/26/12  15:21 

07/30/12  14:37 

2000 

Molybdenum 

7.0 

0.98 

0.098 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

Nickel 

86 

0.98 

0.25 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

Selenium 

ND 

0.98 

0.25 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 
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Lab  Sample  ID:  440-17977-1 

Matrix:  Solid 


Client:  JT3  LLC 
Project/Site:  Ash 


Client  Sample  Results 


TestAmerica  Job  ID:  440-17977-1 


Client  Sample  ID:  S4-W4comp-071912  Lab  Sample  ID:  440-17977-1 

Date  Collected:  07/19/12  14:30  Matrix:  Solid 

Date  Received:  07/20/12  09:50 


Method:  6020  - 

Analyte 

Metals  (ICP/MS)  (Continued) 

Result 

Qualifier 

RL 

Thallium 

ND 

49 

Vanadium 

3.8 

0.98 

Zinc 

1200 

9.8 

Antimony 

47 

0.98 

Method:  7471A 

-  Mercury  (CVAA) 

Analyte 

Result 

Qualifier 

RL 

Mercury 

ND 

0.020 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

9.8 

mg/Kg 

07/26/12  15:21 

07/30/12  14:37 

2000 

0.39 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

2.0 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

0.15 

mg/Kg 

07/26/12  15:21 

07/27/12  12:31 

20 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

0.012 

mg/Kg 

07/24/12  20:20 

07/25/12  13:28 

i 
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TestAmerica  Irvine 

8/8/201 2 


Client:  JT3  LLC 
Project/Site:  Ash 


Lab  Chronicle 


TestAmerica  Job  ID:  440-17977-1 


Client  Sample  ID:  S4-W4comp-071912  Lab  Sample  ID:  440-17977-1 

Date  Collected:  07/19/12  14:30  Matrix:  Solid 

Date  Received:  07/20/12  09:50 


Prep  Type 

Batch 

Type 

Batch 

Method 

Dil 

Run  Factor 

Initial 

Amount 

Final 

Amount 

Batch 

Number 

Prepared 

or  Analyzed 

Analyst 

Lab 

Total 

Prep 

8290 

2.01  g 

20  uL 

2213040_P 

07/31/12  13:30 

cc 

TAL  WSC 

Total 

Analysis 

8290 

4.97 

2213040 

08/03/12  09:28 

GSV 

TAL  WSC 

Total/NA 

Prep 

7471 A 

0.51  g 

50  mL 

40712 

07/24/12  20:20 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

1 

40962 

07/25/12  13:28 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

2.04  g 

50  mL 

41229 

07/26/12  15:21 

MP 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

41452 

07/27/12  12:31 

RC 

TAL  IRV 

Total/NA 

Analysis 

6020 

2000 

41831 

07/30/12  14:37 

NH 

TAL  IRV 

Laboratory  References: 

SC0127  =  Aquatic  Testing  Laboratories,  4350  Transport  #107,  Ventura,  CA  93003 

TAL  IRV  =  TestAmerica  Irvine,  17461  DerianAve,  SuitelOO,  Irvine,  CA  92614-581 7,  TEL  (949)261-1022 

TAL  WSC  =  TestAmerica  West  Sacramento,  880  Riverside  Parkway,  West  Sacramento,  CA  95605,  TEL  (916)373-5600 
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TestAmerica  Irvine 

8/8/201 2 


Client:  JT3  LLC 
Project/Site:  Ash 


QC  Sample  Results 


TestAmerica  Job  ID:  440-17977-1 


Method:  8290  -  Dioxins/Furans,  HRGC/HRMS  (8290) 


Lab  Sample  ID:  G2G310000040B 
Matrix:  Solid 

Analysis  Batch:  2213040 

Analyte 

MB  MB 

Result  Qualifier 

ML 

EDL 

Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total 
Prep  Batch:  2213040_P 

D  Prepared  Analyzed  Dil  Fac 

2,3,7,8-TCDD 

ND 

1.00 

0.268 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

Total  TCDD 

ND 

1.00 

0.268 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

1 ,2,3,7,8-PeCDD 

ND 

5.00 

0.538 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

Total  PeCDD 

ND 

5.00 

0.538 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

1,2,3,4,7,8-HxCDD 

ND 

5.00 

0.398 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

1,2,3,6,7,8-HxCDD 

ND 

5.00 

0.328 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

1 ,2,3,7  8,9-HxCDD 

ND 

5.00 

0.296 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

Total  HxCDD 

ND 

5.00 

0.398 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

1,2,3,4,6,7,8-HpCDD 

ND 

5.00 

1.01 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

Total  HpCDD 

ND 

5.00 

1.01 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

OCDD 

3.93  J 

10.0 

0.900 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

2,3,7,8-TCDF 

ND 

1.00 

0.340 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

Total  TCDF 

ND 

1.00 

0.340 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

1 ,2,3,7,8-PeCDF 

ND 

5.00 

0.551 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

2,3,4,7,8-PeCDF 

ND 

5.00 

0.572 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

Total  PeCDF 

ND 

5.00 

0.572 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

1,2,3,4,7,8-HxCDF 

ND 

5.00 

0.352 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

1 ,2,3,6,7,8-HxCDF 

ND 

5.00 

0.291 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

2,3,4,6,7,8-HxCDF 

ND 

5.00 

0.323 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

1,2,3,7,8,9-HxCDF 

ND 

5.00 

0.351 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

Total  HxCDF 

ND 

5.00 

0.351 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

1,2,3,4,6,7,8-HpCDF 

ND 

5.00 

0.398 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

1,2,3,4,7,8,9-HpCDF 

ND 

5.00 

0.471 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

Total  HpCDF 

ND 

5.00 

0.471 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

OCDF 

ND 

10.0 

0.584 

pg/g 

07/31/12  13:30 

08/05/12  10:33 

1 

MB  MB 

Internal  Standard 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed  Dil  Fac 

1 3C-2, 3, 7, 8-TCDD 

51 

40.135 

07/31/12  13:30 

08/05/12  10:33 

1 

1 3C-1 ,2,3,7,8-PeCDD 

44 

40.135 

07/31/12  13:30 

08/05/12  10:33 

1 

13C-1 ,2,3,6, 7, 8-HxCDD 

58 

40 . 135 

07/31/12  13:30 

08/05/12  10:33 

1 

13C-1 ,2,3,4, 6, 7, 8-HpCDD 

51 

40-135 

07/31/12  13:30 

08/05/12  10:33 

1 

13C-OCDD 

50 

40-135 

07/31/12  13:30 

08/05/12  10:33 

1 

13C-2.3, 7, 8-TCDF 

49 

40-135 

07/31/12  13:30 

08/05/12  10:33 

1 

13C-1,2,3,7,8-PeCDF 

44 

40-135 

07/31/12  13:30 

08/05/12  10:33 

1 

1 3C-1 ,2,3,4,7,8-HxCDF 

57 

40  -  135 

07/31/12  13:30 

08/05/12  10:33 

1 

1 3C-1 ,2,3,4,6,7,8-HpCDF 

54 

40-135 

07/31/12  13:30 

08/05/12  10:33 

1 

Lab  Sample  ID:  G2G310000040C 

Client  Sample 

ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total 

Analysis  Batch:  2213040 

Prep  Batch:  2213040_ 

_P 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

2,3,7,8-TCDD 

20.0 

21.0 

pg/g 

105 

60-138 

1 ,2,3,7,8-PeCDD 

100 

116 

pg/g 

116 

70-122 

1,2,3,4,7,8-HxCDD 

100 

90.3 

pg/g 

90 

60-138 

1,2,3,6,7,8-HxCDD 

100 

111 

pg/g 

111 

68-136 

1,2, 3, 7, 8,9-HxCDD 

100 

103 

pg/g 

103 

68-138 

1,2,3,4,6,7,8-HpCDD 

100 

111 

pg/g 

111 

71  -  128 

OCDD 

200 

237 

pg/g 

119 

70.128 
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TestAmerica  Irvine 

8/8/201 2 


Client:  JT3  LLC 
Project/Site:  Ash 


QC  Sample  Results 


TestAmerica  Job  ID:  440-17977-1 


Method:  8290  -  Dioxins/Furans, 

HRGC/HRMS  (8290)  (Continued) 

Lab  Sample  ID:  G2G310000040C 
Matrix:  Solid 

Analysis  Batch:  2213040 

Spike 

LCS  LCS 

Client  Sample  ID:  Lab  Control  Sample 
Prep  Type:  Total 
Prep  Batch:  2213040_P 

%Rec. 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

2,3,7,8-TCDF 

20.0 

21.1 

pg/g 

105 

56-158 

1 ,2,3,7,8-PeCDF 

100 

117 

pg/g 

117 

69-134 

2,3,4,7,8-PeCDF 

100 

114 

pg/g 

114 

70-131 

1,2,3,4,7,8-HxCDF 

100 

115 

pg/g 

115 

74-128 

1,2,3,6,7,8-HxCDF 

100 

124 

pg/g 

124 

67  -  140 

2,3,4,6,7,8-HxCDF 

100 

119 

pg/g 

119 

71  -  137 

1,2,3,7,8,9-HxCDF 

100 

113 

pg/g 

113 

72-134 

1 ,2,3,4,6,7,8-HpCDF 

100 

113 

pg/g 

113 

71  -  134 

1 ,2,3,4,7,8,9-HpCDF 

100 

110 

pg/g 

110 

68.129 

OCDF 

LCS  LCS 

200 

233 

pg/g 

117 

63.141 

Internal  Standard  %Recovery  Qualifier 

Limits 

1 3C-2,3,7 ,8-TCDD 

60 

40-135 

1 3C-1 ,2,3,7, 8-PeCDD 

56 

40-135 

13C-1 ,2,3,6, 7, 8-HxCDD 

70 

40-135 

13C-1  2, 3, 4,6  7, 8-HpCDD 

66 

40-135 

13C-OCDD 

65 

40-135 

1 3C-2, 3, 7, 8-TCDF 

58 

40-135 

1 3C-1 ,2,3,7,8-PeCDF 

56 

40.135 

13C-1 ,2,3,4, 7, 8-HxCDF 

61 

40.135 

1 3C-1 ,2,3,4,6,7,8-HpCDF 

66 

40.135 

Method:  6020  -  Metals  (ICP/MS) 

Lab  Sample  ID:  MB  440-41229/1-A  A20  Client  Sample  ID:  Method  Blank 

Matrix:  Solid  Prep  Type:  Total/NA 

Analysis  Batch:  41452  Prep  Batch:  41229 

MB  MB 


Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Silver 

ND 

0.50 

0.050 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Arsenic 

ND 

0.50 

0.45 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Barium 

ND 

0.50 

0.15 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Beryllium 

ND 

0.30 

0.050 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Cadmium 

ND 

0.50 

0.050 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Chromium 

ND 

1.0 

0.40 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Cobalt 

ND 

0.50 

0.050 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Copper 

ND 

1.0 

0.25 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Copper 

ND 

1.0 

0.25 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Molybdenum 

ND 

1.0 

0.10 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Molybdenum 

ND 

1.0 

0.10 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Nickel 

ND 

1.0 

0.25 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Selenium 

ND 

1.0 

0.25 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Vanadium 

ND 

1.0 

0.40 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Zinc 

ND 

10 

2.0 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 

Antimony 

ND 

1.0 

0.15 

mg/Kg 

07/26/12  15:21 

07/27/12  12:16 

20 
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Client:  JT3  LLC 
Project/Site:  Ash 


QC  Sample  Results 


TestAmerica  Job  ID:  440-17977-1 


Method:  6020  -  Metals  (ICP/MS)  (Continued) 


Lab  Sample  ID:  MB  440-41229/1-A  A20  Client  Sample  ID:  Method  Blank 

Matrix:  Solid  Prep  Type:  Total/NA 

Analysis  Batch:  41831  Prep  Batch:  41229 

MB  MB 


Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Lead 

ND 

0.50 

0.10 

mg/Kg 

07/26/12  15:21 

07/30/12  14:17 

20 

Thallium 

ND 

0.50 

0.10 

mg/Kg 

07/26/12  15:21 

07/30/12  14:17 

20 

Lab  Sample  ID:  LCS  440-41229/2-A  A20 
Matrix:  Solid 

Analysis  Batch:  41452 

Analyte 

Spike 

Added 

LCS 

Result 

LCS 

Qualifier 

Unit 

Client  Sample 

D  %Rec 

D:  Lab  Control  Sample 
Prep  Type:  Total/NA 
Prep  Batch:  41229 

%Rec. 

Limits 

Silver 

25.5 

23.7 

mg/Kg 

93 

80.120 

Arsenic 

51.0 

48.6 

mg/Kg 

95 

80.120 

Barium 

51.0 

46.7 

mg/Kg 

92 

80.120 

Beryllium 

51.0 

48.7 

mg/Kg 

95 

80-120 

Cadmium 

51.0 

46.7 

mg/Kg 

92 

80-120 

Chromium 

51.0 

47.9 

mg/Kg 

94 

80-120 

Cobalt 

51.0 

47.5 

mg/Kg 

93 

80-120 

Copper 

51.0 

48.2 

mg/Kg 

94 

80-120 

Copper 

51.0 

46.6 

mg/Kg 

91 

80-120 

Molybdenum 

51.0 

46.3 

mg/Kg 

91 

80-120 

Molybdenum 

51.0 

47.3 

mg/Kg 

93 

80-120 

Nickel 

51.0 

45.7 

mg/Kg 

90 

80-120 

Selenium 

51.0 

46.8 

mg/Kg 

92 

80-120 

Vanadium 

51.0 

48.8 

mg/Kg 

96 

80-120 

Zinc 

51.0 

47.1 

mg/Kg 

92 

80-120 

Antimony 

51.0 

48.5 

mg/Kg 

95 

80.120 

Lab  Sample  ID:  LCS  440-41229/2-A  A20 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  41831 

Prep  Batch:  41229 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Lead 

51.0 

49.0 

mg/Kg 

96 

80-120 

Thallium 

51.0 

48.2 

mg/Kg 

94 

80-120 

Method:  7471 A  -  Mercury  (CVAA) 

Lab  Sample  ID:  MB  440-40712/1-A 

Client  Sample  ID:  Method  Blank 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  40962 

Prep  Batch:  40712 

MB  MB 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed  Dil  Fac 

Mercury 

ND 

0.020 

0.012  mg/Kg 

07/24/12  20:20 

07/25/12  12:55  1 

Lab  Sample  ID:  LCS  440-40712/2-A 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  40962 

Prep  Batch:  40712 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Mercury 

0.800 

0.812 

mg/Kg 

102 

80-120 
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QC  Association  Summary 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-17977-1 

Project/Site:  Ash 


Specialty  Organics 

Analysis  Batch:  2213040 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17977-1 

S4-W4comp-07 1912 

Total 

Solid 

8290 

G2G310000040B 

Method  Blank 

Total 

Solid 

8290 

G2G3 1 0000040C 

Lab  Control  Sample 

Total 

Solid 

8290 

Prep  Batch:  2213040_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17977-1 

S4-W4comp-07 1912 

Total 

Solid 

8290 

G2G310000040B 

Method  Blank 

Total 

Solid 

8290 

G2G3 1 0000040C 

Lab  Control  Sample 

Total 

Solid 

8290 

Metals 

Prep  Batch:  40712 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17977-1 

S4-W4comp-07 1912 

Total/NA 

Solid 

7471 A 

LCS  440-407 12/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

MB  440-4071 2/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

Analysis  Batch:  40962 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17977-1 

S4-W4comp-07 1912 

Total/NA 

Solid 

7471 A 

40712 

LCS  440-407 12/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

40712 

MB  440-4071 2/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

40712 

Prep  Batch:  41229 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17977-1 

S4-W4comp-07 1912 

Total/NA 

Solid 

3050B 

LCS  440-4 1229/2 -A  *20 

Lab  Control  Sample 

Total/NA 

Solid 

3050B 

MB  440-4 1229/1 -A  A20 

Method  Blank 

Total/NA 

Solid 

3050B 

Analysis  Batch:  41452 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17977-1 

S4-W4comp-07 1912 

Total/NA 

Solid 

6020 

41229 

LCS  440-4 1229/2 -A  A20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

41229 

MB  440-4 1229/1 -A  A20 

Method  Blank 

Total/NA 

Solid 

6020 

41229 

Analysis  Batch:  41831 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-17977-1 

S4-W4comp-07 1912 

Total/NA 

Solid 

6020 

41229 

LCS  440-4 1229/2-A  *20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

41229 

MB  440-4 1229/1 -A  A20 

Method  Blank 

Total/NA 

Solid 

6020 

41229 
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Definitions/Glossary 


Client:  JT3  LLC 

Project/Site:  Ash 

TestAmerica  Job  ID:  440-17977-1 

Qualifiers 

DIOXIN 

Qualifier 

Qualifier  Description 

CON 

Confirmation  analysis. 

E 

Estimated  result.  Result  concentration  exceeds  the  calibration  range. 

B 

Method  blank  contamination.  The  associated  method  blank  contains  the  target  analyte  at  a  reportable  level. 

J 

Estimated  result.  Result  is  less  than  the  reporting  limit. 

Metals 

Qualifier 

Qualifier  Description 

j 

Result  is  less  than  the  RL  but  greater  than  or  equal  to  the  MDL  and  the  concentration  is  an  approximate  value. 

Glossary 

Abbreviation 

These  commonly  used  abbreviations  may  or  may  not  be  present  in  this  report. 

* 

Listed  under  the  "D"  column  to  designate  that  the  result  is  reported  on  a  dry  weight  basis 

%R 

Percent  Recovery 

CNF 

Contains  no  Free  Liquid 

DL,  RA,  RE,  IN 

Indicates  a  Dilution,  Reanalysis,  Re-extraction,  or  additional  Initial  metals/anion  analysis  of  the  sample 

EDL 

Estimated  Detection  Limit 

EPA 

United  States  Environmental  Protection  Agency 

MDL 

Method  Detection  Limit 

ML 

Minimum  Level  (Dioxin) 

ND 

Not  detected  at  the  reporting  limit  (or  MDL  or  EDL  if  shown) 

PQL 

Practical  Quantitation  Limit 

QC 

Quality  Control 

RL 

Reporting  Limit 

RPD 

Relative  Percent  Difference,  a  measure  of  the  relative  difference  between  two  points 

TEF 

Toxicity  Equivalent  Factor  (Dioxin) 

TEQ 

Toxicity  Equivalent  Quotient  (Dioxin) 
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Client:  JT3  LLC 
Project/Site:  Ash 


Certification  Summary 


TestAmerica  Job  ID:  440-17977-1 


Laboratory:  TestAmerica  Irvine 

All  certifications  held  by  this  laboratory  are  listed.  Not  all  certifications  are  applicable  to  this  report. 


Authority 

Program 

EPA  Region 

Certification  ID 

Expiration  Date 

Arizona 

State  Program 

9 

AZ0671 

10-13-12 

California 

LA  Cty  Sanitation  Districts 

9 

10256 

01-31-13 

California 

NELAC 

9 

1108CA 

01-31-13 

California 

State  Program 

9 

2706 

06-30-14 

Guam 

State  Program 

9 

Cert.  No.  12.002r 

01-23-13 

Hawaii 

State  Program 

9 

N/A 

01-31-13 

Nevada 

State  Program 

9 

CA015312007A 

07-31-12 

New  Mexico 

State  Program 

6 

N/A 

01-31-12 

Northern  Mariana  Islands 

State  Program 

9 

MP0002 

01-31-13 

Oregon 

NELAC 

10 

4005 

09-12-12 

USDA 

Federal 

P330-09-00080 

06-06-14 

Laboratory:  TestAmerica  West  Sacramento 

All  certifications  held  by  this  laboratory  are  listed.  Not  all  certifications  are  applicable  to  this  report. 

Authority 

Program 

EPA  Region 

Certification  ID 

Expiration  Date 

A2LA 

DoD  ELAP 

2928-01 

01-31-14 

Alaska  (UST) 

State  Program 

10 

UST-055 

12-18-12 

Arizona 

State  Program 

9 

AZ0708 

08-11-13 

Arkansas  DEQ 

State  Program 

6 

88-0691 

06-17-13 

California 

NELAC 

9 

1119CA 

01-31-13 

Colorado 

State  Program 

8 

N/A 

08-31-12 

Connecticut 

State  Program 

1 

PH-0691 

06-30-13 

Florida 

NELAC 

4 

E87570 

06-30-13 

Georgia 

State  Program 

4 

960 

06-30-12 

Guam 

State  Program 

9 

N/A 

08-31-12 

Hawaii 

State  Program 

9 

N/A 

01-31-13 

Illinois 

NELAC 

5 

200060 

03-17-13 

Kansas 

NELAC 

7 

E-10375 

10-31-12 

Louisiana 

NELAC 

6 

30612 

06-30-13 

Michigan 

State  Program 

5 

9947 

01-31-13 

Nevada 

State  Program 

9 

CA44 

09-30-12 

New  Jersey 

NELAC 

2 

CA005 

06-30-13 

New  Mexico 

State  Program 

6 

N/A 

06-30-12 

New  York 

NELAC 

2 

11666 

04-01-13 

Northern  Mariana  Islands 

State  Program 

9 

MP0007 

01-31-13 

Oregon 

NELAC 

10 

CA200005 

03-28-13 

Pennsylvania 

NELAC 

3 

68-01272 

03-31-13 

South  Carolina 

State  Program 

4 

87014 

06-30-13 

Texas 

NELAC 

6 

T 1 04704399-08-TX 

05-31-13 

US  Fish  &  Wildlife 

Federal 

LE148388-0 

02-28-13 

USDA 

Federal 

P330-1 1-00436 

12-30-14 

Utah 

NELAC 

8 

QUAN1 

01-31-13 

Washington 

State  Program 

10 

C581 

05-05-13 

West  Virginia 

State  Program 

3 

9930C 

12-31-12 

West  Virginia  DEP 

State  Program 

3 

334 

07-31-12 

Wisconsin 

State  Program 

5 

998204680 

08-31-12 

Wyoming 

State  Program 

8 

8TMS-Q 

01-31-13 
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LABORATORY  REPORT 


Date: 


July  30,  2012 


=\  Testing 
CQC  \  Laboratories 


atI  Aquatic 


“dedicated  to  providing  quality  aquatic  toxicity  testing " 


Client:  TestAmerica,  Irvine 


4350  Transport  Street,  Unit  107 
Ventura,  CA  93003 
(805)  650-0546  FAX  (805)  650-0756 


17461  Derian  Ave.,  Suite  100 
Irvine,  CA  92614 
Attn:  Amy  Harris 


CA  DOHS  ELAP  Cert.  No.:  1775 


Laboratory  No.: 
Job  No.: 

Sample  ID.: 


Sample  Control: 


Sample  Analysis: 


Result  Summary: 


Quality  Control: 


A- 12072404-001 

440-17977-1 

440-17977-1 


The  samples  were  received  by  ATL  in  a  chilled  state,  with  the  chain  of  custody 
record  attached. 

Date  Sampled:  07/19/12 

Date  Received :  07 124/ 1 2 

Date  Tested:  07/25/12  to  07/29/12 


The  following  analyses  were  performed  on  your  sample: 

CCR  Title  22  Fathead  Minnow  Hazardous  Waste  Screen  Bioassay  (Polisini  &  Miller  1988). 

Attached  are  the  test  data  generated  from  the  analysis  of  your  sample.  All  testing 
was  conducted  under  the  direct  supervision  of  Joseph  A.  LeMay. 


Sample  ID.  Results 

440-17977-1  PASS  (LC50  >  750  mg/1) 


Reviewed  and  approved  by: 


Laboratory  No.: 
Job  No.: 

Sample  ID.: 


Sample  Control: 


Sample  Analysis: 


Result  Summary: 


Quality  Control: 


This  report  pertains  only  to  the  samples  investigated  and  does  not  necessarily  apply  to  other  apparently  identical  or  similar  materials.  This  report  is  submitted  for  the  exclusive  use  of  the 
client  to  whom  it  is  addressed.  Any  reproduction  of  this  report  or  use  of  the  iRlaE^oj'^^fettS  advertising  or  publicity  purpose  without  authorization  is  prohibited.  8/8/201  2 


FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIOASSAY 


Lab  No.:  AH  072*/  0*1  -  OOl 
Client/ID:  tA  HHo  ~  17977  -  1 

Sty-  W  071*1  tz 


TEST  SUMMARY 


Aquatic 
Testing 

\  Laboratories 


Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:  0^1  ;  min:  6.  31?  ;  max:  0-V?  . 
Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  Thomas  Fish. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


Date/Time: 

Analyst: 

INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

7-ZS-l  t  1130 

/  ■?  -Gl 

-U 

a 

^ 

7 

2 

°c 

DO 

pH 

°c 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

°C 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

Control  A 

lo.o 

n 

M 

\oJ> 

*9? 

0 

2o'ty 

S'  t 

0) 

c? 

W 

?.Y 

o 

Control  B 

Tjo.O 

n 

s\ 

W 

6 

Z.  ( 

0? 

5-  1 

O 

O 

400  mg/1  A 

2c  A 

S-1 

*■7 

c> 

ST 

CP 

i},7 

O 

W 

frW 

o 

400  mg/1  B 

7d.\ 

i.i 

W 

to.  > 

9,  > 

0 

£  l 

0 

7 

9'7 

0 

fe'V 

Q 

750  mg/1  A 

Ze>.\ 

M 

w 

Z.l 

«<7 

0 

S.  7 

0 

S? 

0 

2».ty 

^-5 

O 

750  mg/1  B 

10.0 

l.o 

•*Y 

0 

Tag 

S7 

0 

&  f 

$'7 

F'-Z 

0 

2*5 

o 

Comments:  Extraction  method:  Mechanical  shaking  %  . 

None  (aqueous  solution)  . 

Dissolved  Oxygen  (DO)  readings  in  mgl  02.  Test  Aerated/  Yes  J  No 


CONTROL 

HIGH  CONCENTRATION 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

J  y  mg/l  CaC03 

ty  ty  mg/l  CaCO, 

J  T7  mg/l  CaCO, 

£2-ms'1  cac°5 

Final 

mg/l  CaCOj 

H  -S  mg/l  CaCO, 

3  mg/l  CaCO, 

6 O  mg/l  CaCO, 

Total  Number  Dead 

Control 

C?  /20 

400  mg/l 

O  /20 

750  mg/l 

O 

CN 

0 

RESULTS 

(the  checked  result  applies  based  on  fish  survival  rates  ) 

c/ 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

/l-A 

FAILED 

^40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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Form  No.  CA-C-WI-002,  dated  04/07/2011 


Login  Sample  Receipt  Checklist 


Client:  JT3  LLC 


Login  Number:  17977 
List  Number:  1 
Creator:  Perez,  Angel 

Question 

Radioactivity  either  was  not  measured  or,  if  measured,  is  at  or  below 
background 

The  cooler's  custody  seal,  if  present,  is  intact. 

The  cooler  or  samples  do  not  appear  to  have  been  compromised  or 
tampered  with. 

Samples  were  received  on  ice. 

Cooler  Temperature  is  acceptable. 

Cooler  Temperature  is  recorded. 

COC  is  present. 

COC  is  filled  out  in  ink  and  legible. 

COC  is  filled  out  with  all  pertinent  information. 

Is  the  Field  Sampler's  name  present  on  COC? 

There  are  no  discrepancies  between  the  sample  IDs  on  the  containers  and 
the  COC. 

Samples  are  received  within  Holding  Time. 

Sample  containers  have  legible  labels. 

Containers  are  not  broken  or  leaking. 

Sample  collection  date/times  are  provided. 

Appropriate  sample  containers  are  used. 

Sample  bottles  are  completely  filled. 

Sample  Preservation  Verified. 

There  is  sufficient  vol.  for  all  requested  analyses,  incl.  any  requested 
MS/MSDs 

VOA  sample  vials  do  not  have  headspace  or  bubble  is  <6mm  (1/4")  in 
diameter. 

Multiphasic  samples  are  not  present. 

Samples  do  not  require  splitting  or  compositing. 

Residual  Chlorine  Checked. 


Answer  Comment 

N/A 

N/A 

N/A 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

N/A 

True 

N/A 

N/A 
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TestAmerica 

THE  LEADER  IN  ENVIRONMENTAL  TESTING 


ANALYTICAL  REPORT 

TestAmerica  Laboratories,  Inc. 

TestAmerica  Irvine 
17461  Derian  Ave 
Suite  100 

Irvine,  CA  92614-5817 
Tel:  (949)261-1022 

TestAmerica  Job  ID:  440-19124-1 

Client  Project/Site:  Ash 
Revision:  1 

For: 

JT3  LLC 

5  E  Popson,  Bldg  2650  A 
Edwards  AFB,  California  93524 

Attn:  Mr.  Brian  Stone 

(jLf 

Authorized  for  release  by: 

8/27/2012  10:21:30  AM 

Amy  Harris 
Project  Manager  I 

amy.harris@testamericainc.com 


The  test  results  in  this  report  meet  all  2003  NELAC  and  2009  TNI  requirements  for  accredited 
parameters,  exceptions  are  noted  in  this  report.  This  report  may  not  be  reproduced  except  in  full, 
and  with  written  approval  from  the  laboratory.  For  questions  please  contact  the  Project  Manager 
at  the  e-mail  address  or  telephone  number  listed  on  this  page. 

This  report  has  been  electronically  signed  and  authorized  by  the  signatory.  Electronic  signature  is 
intended  to  be  the  legally  binding  equivalent  of  a  traditionally  handwritten  signature. 

Results  relate  only  to  the  items  tested  and  the  sample(s)  as  received  by  the  laboratory. 
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Client:  JT3  LLC 
Project/Site:  Ash 


Sample  Summary 


TestAmerica  Job  ID:  440-19124-1 


Lab  Sample  ID 

Client  Sample  ID 

Matrix 

Collected 

Received 

440-19124-1 

S5-W5comp-072512 

Solid 

07/25/12  13:40 

08/02/12  09:40 
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Client:  JT3  LLC 
Project/Site:  Ash 


Case  Narrative 


TestAmerica  Job  ID:  440-19124-1 


Job  ID:  440-19124-1 

Laboratory:  TestAmerica  Irvine 


Narrative 

Job  Narrative 
440-19124-1 


Comments 

This  is  a  partial  report.  The  final  report  is  pending  dioxin  data. 

Receipt 

The  sample  was  received  on  8/2/2012  9:40  AM;  the  sample  arrived  in  good  condition,  properly  preserved  and,  where  required,  on  ice.  The 
temperature  of  the  cooler  at  receipt  was  22.0°  C. 

Metals 

Method(s)  6020:  The  matrix  spike  /  matrix  spike  duplicate  (MS/MSD)  recoveries  for  batch  440-43832  were  outside  control  limits  for  Mo,  Ag, 
Ni,  Cr,  and  Pb.  The  associated  laboratory  control  sample  (LCS)  recovery  met  acceptance  criteria. 

Method(s)  6020:  The  matrix  spike  /  matrix  spike  duplicate  (MS/MSD)  recoveries  for  batch  440-43832  were  outside  control  limits.  The 
associated  laboratory  control  sample  (LCS)  recovery  met  acceptance  criteria. 

No  other  analytical  or  quality  issues  were  noted. 

Subcontract  non-Sister 

No  analytical  or  quality  issues  were  noted. 
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8/27/2012 


Client:  JT3  LLC 
Project/Site:  Ash 


Client  Sample  Results 


TestAmerica  Job  ID:  440-19124-1 


Client  Sample  ID:  S5-W5comp-072512  Lab  Sample  ID:  440-19124-1 

Date  Collected:  07/25/12  13:40  Matrix:  Solid 

Date  Received:  08/02/12  09:40 


Method:  8290  -  Dioxins/Furans,  HRGC/HRMS  (8290) 


Analyte 

Result 

Qualifier 

ML 

EDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

2,3,7,8-TCDD 

0.260 

j 

0.923 

0.190 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

Total  TCDD 

2.92 

0.923 

0.190 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1,2,3,7,8-PeCDD 

0.665 

j 

4.61 

0.561 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

Total  PeCDD 

7.06 

4.61 

0.561 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1,2,3,4,7,8-HxCDD 

0.988 

j 

4.61 

0.305 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1,2,3,6,7,8-HxCDD 

2.37 

j 

4.61 

0.251 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1 ,2,3,7,8,9-HxCDD 

2.09 

j 

4.61 

0.226 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

Total  HxCDD 

27.6 

4.61 

0.257 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1,2,3,4,6,7,8-HpCDD 

50.2 

4.61 

0.365 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

Total  HpCDD 

110 

4.61 

0.365 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

OCDD 

376 

9.23 

2.24 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

2,3,7,8-TCDF 

2.25 

CON 

0.923 

0.313 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

Total  TCDF 

17.6 

0.923 

0.573 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1,2,3,7,8-PeCDF 

1.09 

J 

4.61 

0.879 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

2,3,4,7,8-PeCDF 

2.35 

J 

4.61 

0.911 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

Total  PeCDF 

39.3 

4.61 

0.895 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1,2,3,4,7,8-HxCDF 

2.24 

J 

4.61 

0.641 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1,2,3,6,7,8-HxCDF 

1.43 

J  Q 

4.61 

0.529 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

2,3,4,6,7,8-HxCDF 

1.47 

J 

4.61 

0.588 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1,2,3,7,8,9-HxCDF 

ND 

4.61 

0.639 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

Total  HxCDF 

33.0 

4.61 

0.596 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1 ,2,3,4,6,7,8-HpCDF 

14.2 

4.61 

0.500 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1,2,3,4,7,8,9-HpCDF 

ND 

4.61 

0.592 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

Total  HpCDF 

30.3 

4.61 

0.542 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

OCDF 

18.4 

9.23 

0.671 

pg/g 

08/13/12  10:00 

08/18/12  05:04 

0.92 

Internal  Standard 

%Recovery 

Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

1 3C-2,3,7 ,8-TCDD 

77 

40-135 

08/13/12  10:00 

08/18/12  05:04 

0.92 

13C-1, 2,3,7, 8-PeCDD 

69 

40-135 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1 3C-1.2.3, 6,7, 8-HxCDD 

81 

40-135 

08/13/12  10:00 

08/18/12  05:04 

0.92 

13C-1 ,2,3,4,6,7,8-HpCDD 

63 

40-135 

08/13/12  10:00 

08/18/12  05:04 

0.92 

13C-OCDD 

38 

* 

40-135 

08/13/12  10:00 

08/18/12  05:04 

0.92 

13C-2,3,7,8-TCDF 

72 

40-135 

08/13/12  10:00 

08/18/12  05:04 

0.92 

13C-1,2,3,7,8-PeCDF 

69 

40-135 

08/13/12  10:00 

08/18/12  05:04 

0.92 

13C-1.2, 3, 4,7, 8-HxCDF 

86 

40-135 

08/13/12  10:00 

08/18/12  05:04 

0.92 

1 3C-1 ,2,3,4,6,7,8-FlpCDF 

66 

40-135 

08/13/12  10:00 

08/18/12  05:04 

0.92 

Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

1.7 

B 

0.50 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:22 

20 

Arsenic 

1.3 

0.50 

0.45 

mg/Kg 

08/08/12  08:35 

08/09/12  20:22 

20 

Barium 

980 

0.50 

0.15 

mg/Kg 

08/08/12  08:35 

08/09/12  20:22 

20 

Beryllium 

0.16 

J 

0.30 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:22 

20 

Cadmium 

4.0 

0.50 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:22 

20 

Chromium 

28 

1.0 

0.40 

mg/Kg 

08/08/12  08:35 

08/09/12  20:22 

20 

Cobalt 

2.6 

0.50 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:22 

20 

Copper 

2800 

100 

25 

mg/Kg 

08/08/12  08:35 

08/10/12  12:55 

2000 

Lead 

100 

0.50 

0.10 

mg/Kg 

08/08/12  08:35 

08/09/12  20:22 

20 

Molybdenum 

2.8 

1.0 

0.10 

mg/Kg 

08/08/12  08:35 

08/09/12  20:22 

20 

Nickel 

140 

1.0 

0.25 

mg/Kg 

08/08/12  08:35 

08/09/12  20:22 

20 

Selenium 

0.65 

J 

1.0 

0.25 

mg/Kg 

08/08/12  08:35 

08/10/12  12:40 

20 

TestAmerica  Irvine 
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Client:  JT3  LLC 
Project/Site:  Ash 


Client  Sample  Results 


TestAmerica  Job  ID:  440-19124-1 


Client  Sample  ID:  S5-W5comp-072512  Lab  Sample  ID:  440-19124-1 

Date  Collected:  07/25/12  13:40  Matrix:  Solid 

Date  Received:  08/02/12  09:40 


Method:  6020  - 

Analyte 

Metals  (ICP/MS)  (Continued) 

Result 

Qualifier 

RL 

Thallium 

0.13 

j 

0.50 

Vanadium 

6.8 

1.0 

Zinc 

21000 

1000 

Antimony 

18 

1.0 

Method:  7471A 

-  Mercury  (CVAA) 

Analyte 

Result 

Qualifier 

RL 

Mercury 

ND 

0.020 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

0.10 

mg/Kg 

08/08/12  08:35 

08/10/12  12:40 

20 

0.40 

mg/Kg 

08/08/12  08:35 

08/09/12  20:22 

20 

200 

mg/Kg 

08/08/12  08:35 

08/10/12  12:55 

2000 

0.15 

mg/Kg 

08/08/12  08:35 

08/10/12  12:40 

20 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

0.012 

mg/Kg 

08/06/12  14:30 

08/06/12  21:38 

i 
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TestAmerica  Irvine 

8/27/2012 


Client:  JT3  LLC 
Project/Site:  Ash 


Lab  Chronicle 


TestAmerica  Job  ID:  440-19124-1 


Client  Sample  ID:  S5-W5comp-072512  Lab  Sample  ID:  440-19124-1 

Date  Collected:  07/25/12  13:40  Matrix:  Solid 

Date  Received:  08/02/12  09:40 


Prep  Type 

Batch 

Type 

Batch 

Method 

Dil 

Run  Factor 

Initial 

Amount 

Final 

Amount 

Batch 

Number 

Prepared 

or  Analyzed 

Analyst 

Lab 

Total 

Prep 

8290 

10.84  g 

20 

uL 

2226050_P 

08/13/12  10:00 

TL 

TAL  WSC 

Total 

Analysis 

8290 

0.92 

2226050 

08/18/12  05:04 

GSV 

TAL  WSC 

Total/NA 

Prep 

7471 A 

0.51  g 

50 

mL 

42968 

08/06/12  14:30 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

1 

43461 

08/06/12  21:38 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

2.00  g 

50 

mL 

43832 

08/08/12  08:35 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

44464 

08/09/12  20:22 

NH 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

44572 

08/10/12  12:40 

NH 

TAL  IRV 

Total/NA 

Analysis 

6020 

2000 

44572 

08/10/12  12:55 

NH 

TAL  IRV 

Laboratory  References: 

SC0127  =  Aquatic  Testing  Laboratories,  4350  Transport  #107,  Ventura,  CA  93003 

TAL  IRV  =  TestAmerica  Irvine,  17461  DerianAve,  Suite  100,  Irvine,  CA  92614-581 7,  TEL  (949)261-1022 

TAL  WSC  =  TestAmerica  West  Sacramento,  880  Riverside  Parkway,  West  Sacramento,  CA  95605,  TEL  (916)373-5600 
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TestAmerica  Irvine 

8/27/2012 


Client:  JT3  LLC 
Project/Site:  Ash 


QC  Sample  Results 


TestAmerica  Job  ID:  440-19124-1 


Method:  8290  -  Dioxins/Furans,  HRGC/HRMS  (8290) 


Lab  Sample  ID:  G2H130000050B 
Matrix:  Solid 

Analysis  Batch:  2226050 

Analyte 

MB  MB 

Result  Qualifier 

ML 

EDL 

Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total 
Prep  Batch:  2226050_P 

D  Prepared  Analyzed  Dil  Fac 

2,3,7,8-TCDD 

ND 

1.00 

0.165 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

Total  TCDD 

ND 

1.00 

0.165 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

1 ,2,3,7,8-PeCDD 

ND 

5.00 

0.396 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

Total  PeCDD 

ND 

5.00 

0.396 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

1,2,3,4,7,8-HxCDD 

ND 

5.00 

0.299 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

1,2,3,6,7,8-HxCDD 

ND 

5.00 

0.247 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

1 ,2,3,7  8,9-HxCDD 

ND 

5.00 

0.222 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

Total  HxCDD 

ND 

5.00 

0.299 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

1,2,3,4,6,7,8-HpCDD 

ND 

5.00 

0.277 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

Total  HpCDD 

ND 

5.00 

0.277 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

OCDD 

ND 

10.0 

0.778 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

2,3,7,8-TCDF 

ND 

1.00 

0.295 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

Total  TCDF 

ND 

1.00 

0.295 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

1 ,2,3,7,8-PeCDF 

ND 

5.00 

0.487 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

2,3,4,7,8-PeCDF 

ND 

5.00 

0.505 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

Total  PeCDF 

ND 

5.00 

0.505 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

1,2,3,4,7,8-HxCDF 

ND 

5.00 

0.251 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

1 ,2,3,6,7,8-HxCDF 

ND 

5.00 

0.207 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

2,3,4,6,7,8-HxCDF 

ND 

5.00 

0.230 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

1,2,3,7,8,9-HxCDF 

ND 

5.00 

0.250 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

Total  HxCDF 

ND 

5.00 

0.251 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

1,2,3,4,6,7,8-HpCDF 

ND 

5.00 

0.190 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

1,2,3,4,7,8,9-HpCDF 

ND 

5.00 

0.225 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

Total  HpCDF 

ND 

5.00 

0.225 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

OCDF 

ND 

10.0 

0.369 

pg/g 

08/13/12  10:00 

08/20/12  18:22 

1 

MB  MB 

Internal  Standard 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed  Dil  Fac 

1 3C-2, 3, 7, 8-TCDD 

79 

40.135 

08/13/12  10:00 

08/20/12  18:22 

1 

1 3C-1 ,2,3,7,8-PeCDD 

62 

40.135 

08/13/12  10:00 

08/20/12  18:22 

1 

13C-1 ,2,3,6, 7, 8-HxCDD 

89 

40 . 135 

08/13/12  10:00 

08/20/12  18:22 

1 

13C-1 ,2,3,4, 6, 7, 8-HpCDD 

99 

40-135 

08/13/12  10:00 

08/20/12  18:22 

1 

13C-OCDD 

92 

40-135 

08/13/12  10:00 

08/20/12  18:22 

1 

13C-2.3, 7, 8-TCDF 

74 

40-135 

08/13/12  10:00 

08/20/12  18:22 

1 

13C-1,2,3,7,8-PeCDF 

66 

40-135 

08/13/12  10:00 

08/20/12  18:22 

1 

1 3C-1 ,2,3,4,7,8-HxCDF 

102 

40  -  135 

08/13/12  10:00 

08/20/12  18:22 

1 

1 3C-1 ,2,3,4,6,7,8-HpCDF 

97 

40-135 

08/13/12  10:00 

08/20/12  18:22 

1 

Lab  Sample  ID:  G2H130000050C 

Client  Sample 

ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total 

Analysis  Batch:  2226050 

Prep  Batch:  2226050, 

_P 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

2,3,7,8-TCDD 

20.0 

20.4 

pg/g 

102 

60-138 

1 ,2,3,7,8-PeCDD 

100 

110 

pg/g 

110 

70-122 

1,2,3,4,7,8-HxCDD 

100 

111 

pg/g 

111 

60-138 

1,2,3,6,7,8-HxCDD 

100 

113 

pg/g 

113 

68-136 

1,2, 3, 7, 8,9-HxCDD 

100 

113 

pg/g 

113 

68-138 

1,2,3,4,6,7,8-HpCDD 

100 

109 

pg/g 

109 

71  -  128 

OCDD 

200 

232 

pg/g 

116 

70.128 
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TestAmerica  Irvine 

8/27/2012 


Client:  JT3  LLC 
Project/Site:  Ash 


QC  Sample  Results 


TestAmerica  Job  ID:  440-19124-1 


Method:  8290  -  Dioxins/Furans, 

HRGC/HRMS  (8290)  (Continued) 

Lab  Sample  ID:  G2H130000050C 
Matrix:  Solid 

Analysis  Batch:  2226050 

Spike 

LCS  LCS 

Client  Sample  ID:  Lab  Control  Sample 
Prep  Type:  Total 
Prep  Batch:  2226050_P 

%Rec. 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

2,3,7,8-TCDF 

20.0 

22.0 

pg/g 

110 

56-158 

1 ,2,3,7,8-PeCDF 

100 

113 

pg/g 

113 

69-134 

2,3,4,7,8-PeCDF 

100 

109 

pg/g 

109 

70-131 

1,2,3,4,7,8-HxCDF 

100 

106 

pg/g 

106 

74-128 

1,2,3,6,7,8-HxCDF 

100 

111 

pg/g 

111 

67  -  140 

2,3,4,6,7,8-HxCDF 

100 

110 

pg/g 

110 

71  -  137 

1,2,3,7,8,9-HxCDF 

100 

108 

pg/g 

108 

72-134 

1 ,2,3,4,6,7,8-HpCDF 

100 

108 

pg/g 

108 

71  -  134 

1,2,3,4,7,8,9-HpCDF 

100 

110 

pg/g 

110 

68.129 

OCDF 

LCS  LCS 

200 

206 

pg/g 

103 

63.141 

Internal  Standard  %Recovery  Qualifier 

Limits 

1 3C-2,3,7 ,8-TCDD 

66 

40-135 

1 3C-1 ,2,3,7, 8-PeCDD 

62 

40-135 

13C-1 ,2,3,6, 7, 8-HxCDD 

70 

40-135 

13C-1  2, 3, 4,6  7, 8-HpCDD 

90 

40-135 

13C-OCDD 

84 

40-135 

1 3C-2, 3, 7, 8-TCDF 

57 

40-135 

1 3C-1 ,2,3,7,8-PeCDF 

57 

40.135 

13C-1 ,2,3,4, 7, 8-HxCDF 

66 

40.135 

1 3C-1 ,2,3,4,6,7,8-HpCDF 

76 

40.135 

Method:  6020  -  Metals  (ICP/MS) 

Lab  Sample  ID:  MB  440-43832/1 -A  A20 
Matrix:  Solid 

Analysis  Batch:  44464 

Analyte 

MB  MB 

Result  Qualifier 

RL 

MDL 

Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  43832 

D  Prepared  Analyzed  Dil  Fac 

Silver 

0.0791  J 

0.50 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Arsenic 

ND 

0.50 

0.45 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Barium 

ND 

0.50 

0.15 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Beryllium 

ND 

0.30 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Cadmium 

ND 

0.50 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Chromium 

ND 

1.0 

0.40 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Cobalt 

ND 

0.50 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Copper 

ND 

1.0 

0.25 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Lead 

ND 

0.50 

0.10 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Molybdenum 

ND 

1.0 

0.10 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Nickel 

ND 

1.0 

0.25 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Vanadium 

ND 

1.0 

0.40 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Zinc 

ND 

10 

2.0 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Lab  Sample  ID:  MB  440-43832/1 -A  A20 
Matrix:  Solid 

Analysis  Batch:  44572 

Analyte 

MB  MB 

Result  Qualifier 

RL 

MDL 

Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  43832 

D  Prepared  Analyzed  Dil  Fac 

Copper 

ND 

1.0 

0.25 

mg/Kg 

08/08/12  08:35 

08/10/12  12:35 

20 
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TestAmerica  Irvine 

8/27/2012 


Client:  JT3  LLC 
Project/Site:  Ash 


QC  Sample  Results 


TestAmerica  Job  ID:  440-19124-1 


Method:  6020  -  Metals  (ICP/MS)  (Continued) 

Lab  Sample  ID:  MB  440-43832/1  -A  A20  Client  Sample  ID:  Method  Blank 

Matrix:  Solid  Prep  Type:  Total/NA 

Analysis  Batch:  44572  Prep  Batch:  43832 

MB  MB 


Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed  Dil  Fac 

Selenium 

ND 

1.0 

0.25  mg/Kg 

08/08/12  08:35 

08/10/12  12:35  20 

Thallium 

ND 

0.50 

0.10  mg/Kg 

08/08/12  08:35 

08/10/12  12:35  20 

Zinc 

ND 

10 

2.0  mg/Kg 

08/08/12  08:35 

08/10/12  12:35  20 

Antimony 

ND 

1.0 

0.15  mg/Kg 

08/08/12  08:35 

08/10/12  12:35  20 

Lab  Sample  ID:  LCS  440-43832/2-A  A20 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  44464 

Prep  Batch:  43832 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Silver 

24.8 

20.1 

mg/Kg 

81 

80-120 

Arsenic 

49.5 

44.9 

mg/Kg 

91 

80-120 

Barium 

49.5 

47.9 

mg/Kg 

97 

80-120 

Beryllium 

49.5 

43.6 

mg/Kg 

88 

80.120 

Cadmium 

49.5 

44.5 

mg/Kg 

90 

80.120 

Chromium 

49.5 

46.9 

mg/Kg 

95 

80.120 

Cobalt 

49.5 

46.7 

mg/Kg 

94 

80-120 

Copper 

49.5 

47.2 

mg/Kg 

95 

80-120 

Lead 

49.5 

47.5 

mg/Kg 

96 

80-120 

Molybdenum 

49.5 

42.5 

mg/Kg 

86 

80-120 

Nickel 

49.5 

45.5 

mg/Kg 

92 

80-120 

Vanadium 

49.5 

46.8 

mg/Kg 

95 

80-120 

Zinc 

49.5 

42.9 

mg/Kg 

87 

80-120 

Lab  Sample  ID:  LCS  440-43832/2-A  A20 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  44572 

Prep  Batch:  43832 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Copper 

49.5 

47.0 

mg/Kg 

95 

80-120 

Selenium 

49.5 

43.9 

mg/Kg 

89 

80-120 

Thallium 

49.5 

47.2 

mg/Kg 

95 

80-120 

Zinc 

49.5 

44.3 

mg/Kg 

89 

80.120 

Antimony 

49.5 

47.4 

mg/Kg 

96 

80.120 

Lab  Sample  ID:  440-19124-1  MS 

Client  Sample  ID:  S5-W5comp-072512 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  44464 

Prep  Batch:  43832 

Sample  Sample 

Spike 

MS 

MS 

%Rec. 

Analyte 

Result  Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Silver 

1.7  B 

25.1 

19.4 

F 

mg/Kg 

70 

80.120 

Arsenic 

1.3 

50.3 

43.8 

mg/Kg 

85 

80.120 

Barium 

980 

50.3 

965 

4 

mg/Kg 

-33 

80.120 

Beryllium 

0.16  J 

50.3 

41.4 

mg/Kg 

82 

80-120 

Cadmium 

4.0 

50.3 

44.6 

mg/Kg 

81 

80-120 

Chromium 

28 

50.3 

96.0 

F 

mg/Kg 

135 

80-120 

Cobalt 

2.6 

50.3 

44.1 

mg/Kg 

82 

80-120 

Lead 

100 

50.3 

502 

F 

mg/Kg 

798 

80-120 

Molybdenum 

2.8 

50.3 

39.5 

F 

mg/Kg 

73 

80-120 

Nickel 

140 

50.3 

125 

F 

mg/Kg 

-31 

80-120 

TestAmerica  Irvine 

Page  10  of  21  8/27/2012 


Client:  JT3  LLC 
Project/Site:  Ash 


QC  Sample  Results 


TestAmerica  Job  ID:  440-19124-1 


Method:  6020  -  Metals  (ICP/MS)  (Continued) 


Lab  Sample  ID:  440-19124-1  MS 
Matrix:  Solid 

Analysis  Batch:  44464 

Analyte 

Sample  Sample 

Result  Qualifier 

Spike 

Added 

MS 

Result 

MS 

Qualifier 

Unit 

Client  Sample  ID:  S5-W5comp-072512 
Prep  Type:  Total/NA 
Prep  Batch:  43832 

%Rec. 

D  %Rec  Limits 

Vanadium 

6.8 

50.3 

49.4 

mg/Kg 

85 

80-120 

Lab  Sample  ID:  440-19124-1  MS 

Client  Sample  ID:  S5-W5comp-072512 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  44572 

Prep  Batch:  43832 

Sample  Sample 

Spike 

MS 

MS 

%Rec. 

Analyte 

Result  Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Selenium 

0.65  J 

50.3 

39.7 

F 

mg/Kg 

78 

80-120 

Thallium 

0.13  J 

50.3 

24.5 

F 

mg/Kg 

48 

80-120 

Antimony 

18 

50.3 

46.2 

F 

mg/Kg 

55 

80-120 

Lab  Sample  ID:  440-19124-1  MS 

Client  Sample  ID:  S5-W5comp-072512 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  44572 

Prep  Batch:  43832 

Sample  Sample 

Spike 

MS 

MS 

%Rec. 

Analyte 

Result  Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Copper 

2800 

50.3 

9350 

4 

mg/Kg 

13061 

80-120 

Zinc 

21000 

50.3 

30200 

4 

mg/Kg 

19214 

80-120 

Lab  Sample  ID:  440-19124-1  MSD 

Client  Sample  ID:  S5-W5comp-072512 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  44464 

Prep  Batch:  43832 

Sample  Sample 

Spike 

MSD 

MSD 

%Rec. 

RPD 

Analyte 

Result  Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

RPD  Limit 

Silver 

1.7  B 

24.9 

19.1 

F 

mg/Kg 

70 

80.120 

2  20 

Arsenic 

1.3 

49.8 

43.9 

mg/Kg 

86 

80.120 

0  20 

Barium 

980 

49.8 

945 

4 

mg/Kg 

-73 

80.120 

2  20 

Beryllium 

0.16  J 

49.8 

41.9 

mg/Kg 

84 

80.120 

1  20 

Cadmium 

4.0 

49.8 

44.0 

mg/Kg 

80 

80.120 

1  20 

Chromium 

28 

49.8 

91.5 

F 

mg/Kg 

127 

80.120 

5  20 

Cobalt 

2.6 

49.8 

43.8 

mg/Kg 

83 

80-120 

1  20 

Lead 

100 

49.8 

494 

F 

mg/Kg 

791 

80-120 

1  20 

Molybdenum 

2.8 

49.8 

39.1 

F 

mg/Kg 

73 

80-120 

1  20 

Nickel 

140 

49.8 

130 

F 

mg/Kg 

-22 

80-120 

4  20 

Vanadium 

6.8 

49.8 

48.0 

mg/Kg 

83 

80-120 

3  20 

Lab  Sample  ID:  440-19124-1  MSD 

Client  Sample  ID:  S5-W5comp-072512 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  44572 

Prep  Batch:  43832 

Sample  Sample 

Spike 

MSD 

MSD 

%Rec. 

RPD 

Analyte 

Result  Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

RPD  Limit 

Selenium 

0.65  J 

49.8 

39.6 

F 

mg/Kg 

78 

80-120 

0  20 

Thallium 

0.13  J 

49.8 

25.2 

F 

mg/Kg 

50 

80-120 

3  20 

Antimony 

18 

49.8 

39.1 

F 

mg/Kg 

42 

80-120 

17  20 

Lab  Sample  ID:  440-19124-1  MSD 

Client  Sample  ID:  S5-W5comp-072512 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  44572 

Prep  Batch:  43832 

Sample  Sample 

Spike 

MSD 

MSD 

%Rec. 

RPD 

Analyte 

Result  Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

RPD  Limit 

Copper 

2800 

49.8 

9030 

4 

mg/Kg 

12546 

80.120 

3  20 
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Client:  JT3  LLC 
Project/Site:  Ash 


QC  Sample  Results 


TestAmerica  Job  ID:  440-19124-1 


Method:  6020  -  Metals  (ICP/MS)  (Continued) 


Lab  Sample  ID:  440-19124-1  MSD 
Matrix:  Solid 

Analysis  Batch:  44572 

Analyte 

Sample 

Result 

Sample 

Qualifier 

Spike 

Added 

MSD 

Result 

MSD 

Qualifier 

Unit 

Client  Sample  ID:  S5-W5comp-072512 
Prep  Type:  Total/NA 
Prep  Batch:  43832 

%Rec.  RPD 

D  %Rec  Limits  RPD  Limit 

Zinc 

21000 

49.8 

30100 

4 

mg/Kg 

19107 

80-  120  0  20 

Method:  7471 A  -  Mercury  (CVAA) 

Lab  Sample  ID:  MB  440-42968/1 -A 

Client  Sample  ID:  Method  Blank 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  43461 

Prep  Batch:  42968 

MB  MB 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed  Dil  Fac 

Mercury 

ND 

0.020 

0.012  mg/Kg 

08/06/12  14:30 

08/06/12  20:52  1 

Lab  Sample  ID:  LCS  440-42968/2-A 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  43461 

Prep  Batch:  42968 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Mercury 

0.800 

0.871 

mg/Kg 

109 

80.120 

Lab  Sample  ID:  440-1 9083-A-1-D  MS 

Client  Sample  ID:  Matrix  Spike 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  43461 

Prep  Batch:  42968 

Sample 

Sample 

Spike 

MS 

MS 

%Rec. 

Analyte 

Result 

Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Mercury 

0.28 

0.800 

0.957 

mg/Kg 

84 

70-130 

Lab  Sample  ID:  440-1 9083-A-1-E  MSD 

Client  Sample  ID:  Matrix  Spike  Duplicate 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  43461 

Prep  Batch:  42968 

Sample 

Sample 

Spike 

MSD 

MSD 

%Rec.  RPD 

Analyte 

Result 

Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits  RPD  Limit 

Mercury 

0.28 

0.800 

1.07 

mg/Kg 

98 

70-  130  11  20 
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QC  Association  Summary 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-19124-1 

Project/Site:  Ash 


Specialty  Organics 

Analysis  Batch:  2226050 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-19124-1 

S5-W5comp-07251 2 

Total 

Solid 

8290 

G2H 1 30000050B 

Method  Blank 

Total 

Solid 

8290 

G2H 1 30000050C 

Lab  Control  Sample 

Total 

Solid 

8290 

Prep  Batch:  2226050_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-19124-1 

S5-W5comp-07251 2 

Total 

Solid 

8290 

G2H 1 30000050B 

Method  Blank 

Total 

Solid 

8290 

G2H 1 30000050C 

Lab  Control  Sample 

Total 

Solid 

8290 

Metals 

Prep  Batch:  42968 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-1 9083-A-1-D  MS 

Matrix  Spike 

Total/NA 

Solid 

7471 A 

440-1 9083-A-1-E  MSD 

Matrix  Spike  Duplicate 

Total/NA 

Solid 

7471 A 

440-19124-1 

S5-W5comp-07251 2 

Total/NA 

Solid 

7471 A 

LCS  440-42968/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

MB  440-42968/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

Analysis  Batch:  43461 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-1 9083-A-1-D  MS 

Matrix  Spike 

Total/NA 

Solid 

7471 A 

42968 

440-1 9083-A-1-E  MSD 

Matrix  Spike  Duplicate 

Total/NA 

Solid 

7471 A 

42968 

440-19124-1 

S5-W5comp-07251 2 

Total/NA 

Solid 

7471 A 

42968 

LCS  440-42968/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

42968 

MB  440-42968/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

42968 

Prep  Batch:  43832 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-19124-1 

S5-W5comp-07251 2 

Total/NA 

Solid 

3050B 

440-19124-1  MS 

S5-W5comp-07251 2 

Total/NA 

Solid 

3050B 

440-19124-1  MSD 

S5-W5comp-07251 2 

Total/NA 

Solid 

3050B 

LCS  440-43832/2-A  *20 

Lab  Control  Sample 

Total/NA 

Solid 

3050B 

MB  440-43832/1 -A  *20 

Method  Blank 

Total/NA 

Solid 

3050B 

Analysis  Batch:  44464 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-19124-1 

S5-W5comp-07251 2 

Total/NA 

Solid 

6020 

43832 

440-19124-1  MS 

S5-W5comp-07251 2 

Total/NA 

Solid 

6020 

43832 

440-19124-1  MSD 

S5-W5comp-07251 2 

Total/NA 

Solid 

6020 

43832 

LCS  440-43832/2-A  *20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

43832 

MB  440-43832/1 -A  *20 

Method  Blank 

Total/NA 

Solid 

6020 

43832 

Analysis  Batch:  44572 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-19124-1 

S5-W5comp-07251 2 

Total/NA 

Solid 

6020 

43832 

440-19124-1 

S5-W5comp-07251 2 

Total/NA 

Solid 

6020 

43832 

440-19124-1  MS 

S5-W5comp-07251 2 

Total/NA 

Solid 

6020 

43832 

440-19124-1  MS 

S5-W5comp-07251 2 

Total/NA 

Solid 

6020 

43832 

440-19124-1  MSD 

S5-W5comp-07251 2 

Total/NA 

Solid 

6020 

43832 

440-19124-1  MSD 

S5-W5comp-07251 2 

Total/NA 

Solid 

6020 

43832 
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Client:  JT3  LLC 
Project/Site:  Ash 


QC  Association  Summary 


TestAmerica  Job  ID:  440-19124-1 


Metals  (Continued) 


Analysis  Batch:  44572  (Continued) 


Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

LCS  440-43832/2-A  A20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

43832 

MB  440-43832/1 -A  A20 

Method  Blank 

Total/NA 

Solid 

6020 

43832 
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Client:  JT3  LLC 
Project/Site:  Ash 


Definitions/Glossary 


TestAmerica  Job  ID:  440-19124-1 


Qualifiers 


DIOXIN 

Qualifier 

Qualifier  Description 

j 

Estimated  result.  Result  is  less  than  the  reporting  limit. 

CON 

Confirmation  analysis. 

Q 

Estimated  maximum  possible  concentration  (EMPC). 

Surrogate  recovery  is  outside  stated  control  limits. 

Metals 

Qualifier 

Qualifier  Description 

j 

Result  is  less  than  the  RL  but  greater  than  or  equal  to  the  MDL  and  the  concentration  is  an  approximate  value. 

B 

Compound  was  found  in  the  blank  and  sample. 

4 

MS,  MSD:  The  analyte  present  in  the  original  sample  is  4  times  greater  than  the  matrix  spike  concentration;  therefore,  control  limits  are  not 

F 

applicable. 

MS  or  MSD  exceeds  the  control  limits 

Glossary 


Abbreviation 

These  commonly  used  abbreviations  may  or  may  not  be  present  in  this  report. 

» 

Listed  under  the  "D"  column  to  designate  that  the  result  is  reported  on  a  dry  weight  basis 

%R 

Percent  Recovery 

CNF 

Contains  no  Free  Liquid 

DL,  RA,  RE,  IN 

EDL 

Indicates  a  Dilution,  Reanalysis,  Re-extraction,  or  additional  Initial  metals/anion  analysis  of  the  sample 

Estimated  Detection  Limit 

EPA 

United  States  Environmental  Protection  Agency 

MDL 

Method  Detection  Limit 

ML 

Minimum  Level  (Dioxin) 

ND 

Not  detected  at  the  reporting  limit  (or  MDL  or  EDL  if  shown) 

PQL 

Practical  Quantitation  Limit 

QC 

Quality  Control 

RL 

Reporting  Limit 

RPD 

Relative  Percent  Difference,  a  measure  of  the  relative  difference  between  two  points 

TEF 

Toxicity  Equivalent  Factor  (Dioxin) 

TEQ 

Toxicity  Equivalent  Quotient  (Dioxin) 

TestAmerica  Irvine 
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Client:  JT3  LLC 
Project/Site:  Ash 


Certification  Summary 


TestAmerica  Job  ID:  440-19124-1 


Laboratory:  TestAmerica  Irvine 

All  certifications  held  by  this  laboratory  are  listed.  Not  all  certifications  are  applicable  to  this  report. 


Authority 

Program 

EPA  Region 

Certification  ID 

Expiration  Date 

Arizona 

State  Program 

9 

AZ0671 

10-13-12 

California 

LA  Cty  Sanitation  Districts 

9 

10256 

01-31-13 

California 

NELAC 

9 

1108CA 

01-31-13 

California 

State  Program 

9 

2706 

06-30-14 

Guam 

State  Program 

9 

Cert.  No.  12.002r 

01-23-13 

Hawaii 

State  Program 

9 

N/A 

01-31-13 

Nevada 

State  Program 

9 

CA015312007A 

07-31-12 

New  Mexico 

State  Program 

6 

N/A 

01-31-12 

Northern  Mariana  Islands 

State  Program 

9 

MP0002 

01-31-13 

Oregon 

NELAC 

10 

4005 

09-12-12 

USDA 

Federal 

P330-09-00080 

06-06-14 

Laboratory:  TestAmerica  West  Sacramento 

All  certifications  held  by  this  laboratory  are  listed.  Not  all  certifications  are  applicable  to  this  report. 

Authority 

Program 

EPA  Region 

Certification  ID 

Expiration  Date 

A2LA 

DoD  ELAP 

2928-01 

01-31-14 

Alaska  (UST) 

State  Program 

10 

UST-055 

12-18-12 

Arizona 

State  Program 

9 

AZ0708 

08-11-13 

Arkansas  DEQ 

State  Program 

6 

88-0691 

06-17-13 

California 

NELAC 

9 

1119CA 

01-31-13 

Colorado 

State  Program 

8 

N/A 

08-31-13 

Connecticut 

State  Program 

1 

PH-0691 

06-30-13 

Florida 

NELAC 

4 

E87570 

06-30-13 

Guam 

State  Program 

9 

N/A 

08-31-12 

Hawaii 

State  Program 

9 

N/A 

01-31-13 

Illinois 

NELAC 

5 

200060 

03-17-13 

Kansas 

NELAC 

7 

E-10375 

10-31-12 

Louisiana 

NELAC 

6 

30612 

06-30-13 

Michigan 

State  Program 

5 

9947 

01-31-13 

Nevada 

State  Program 

9 

CA44 

07-31-13 

New  Jersey 

NELAC 

2 

CA005 

06-30-13 

New  York 

NELAC 

2 

11666 

04-01-13 

Northern  Mariana  Islands 

State  Program 

9 

MP0007 

01-31-13 

Oregon 

NELAC 

10 

CA200005 

03-28-13 

Pennsylvania 

NELAC 

3 

68-01272 

03-31-13 

South  Carolina 

State  Program 

4 

87014 

06-30-13 

Texas 

NELAC 

6 

T 1 04704399-08-TX 

05-31-13 

US  Fish  &  Wildlife 

Federal 

LE148388-0 

02-28-13 

USDA 

Federal 

P330-1 1-00436 

12-30-14 

Utah 

NELAC 

8 

QUAN1 

01-31-13 

Washington 

State  Program 

10 

C581 

05-05-13 

West  Virginia 

State  Program 

3 

9930C 

12-31-12 

West  Virginia  DEP 

State  Program 

3 

334 

07-31-13 

Wisconsin 

State  Program 

5 

998204680 

08-31-12 

Wyoming 

State  Program 

8 

8TMS-Q 

01-31-13 
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LABORATORY  REPORT 


Date:  August  9,  2012 

Client:  Test  America,  Irvine 

17461  Derian  Ave.,  Suite  100 
Irvine,  CA  92614 
Attn:  Amy  Harris 


JatI  Aquatic 
Testing 

/  C$C  \  Laboratories 

"dedicated  to  providing  quality  aquatic  toxicity  testing " 

4350  Transport  Street,  Unit  107 
Ventura,  CA  93003 
(805)  650-0546  FAX  (805)  650-0756 

CA  DOHS  ELAP  Cert.  No.:  1775 


Laboratory  No.: 
Job  No.: 

Sample  ID.: 


A- 12080402-001 

440-19124-1 

440-19124-1 


Sample  Control:  The  samples  were  received  by  ATL  in  a  chilled  state,  with  the  chain  of  custody 

record  attached. 

Date  Sampled;  07/25/12 

Date  Received:  08/04/12 

Date  Tested:  08/05/12  to  08/09/12 


Sample  Analysis:  The  following  analyses  were  performed  on  your  sample: 

CCR  Title  22  Fathead  Minnow  Hazardous  Waste  Screen  Bioassay  (Polisini  &  Miller  1988). 

Attached  are  the  test  data  generated  from  the  analysis  of  your  sample.  All  testing 
was  conducted  under  the  direct  supervision  of  Joseph  A.  LeMay. 

Result  Summary: 

Sample  ID.  Results 

440-19124-1  PASS  (LC50  >  750  mg/1) 


Quality  Control:  Reviewed  and  approved  by: 


This  report  pertains  only  to  the  samples  investigated  and  does  not  necessarily  apply  to  other  apparently  identical  or  similar  materials.  This  report  is  submitted  for  the  exclusive useofJhe 
Chew  to  whom  it  is  addressed.  Any  reproduction  of  this  report  or  use  of  the  La®@g®'sWmefo2ativertising  or  publicity  purpose  without  authorization  is  prohibited.  3^77^0 1  2 


FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIOASSAY 


Lab  No.:  Also  fro  VO  =£*lL _ 

Client/ID: 


Aquatic 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:  p.>  «/;  min:  O-l  max:&.jtf_. 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


INITIAL  1 

24  Hr  | 

48  Hr 

72  Hr  | 

96  Hr  | 

T)ate/Time: 

{(oo 

g-L-t  Z 

iioo  | 

/loo  1 

t~/jl  //«*>  | 

Analyst: 

7 

J 

l 

°c 

DO 

pH 

°c 

DO 

pH 

#  D  1 

°c 

DCf'  pH 

#  D 

°c 

DO 

pH 

#  D 

°c 

DO 

pH 

#d| 

Control  A 

"la .  V 

1>.X 

2J.o 

u 

77 

0 

l(.U 

*,7 

?,? 

0 

hJ. 

j&A 

M 

o 

hJ. 

slA 

LA 

Control  B 

) 

74.0 

7.7 

0 

^/.  O 

5  J 

0 

z»7 

is 

l % 

J3L 

1 J 

Z.o 

0 

400  mg/1  A 

Sh — LJ 

f.  7 

t.) 

M 

o 

7(,0 

fc.  7 

0 

9 

hJL 

o 

&-Z 

0 

400  mg/1  B 

b.  Y 

%  f 

Li 

7o°[ 

1H 

o 

U  O 

F-7 

0 

f  7 

8.  1 

o 

?■*.  (f 

IlZ. 

SL 

750  mg/1  A 

>„ 

4.7 

*.*/ 

*.7 

fl.B 

o 

M 

S'7 

*«/ 

JL. 

b.  7 

7 

%■( 

0 

3L Z 

Li 

o 

750  mg/1  B 

i  > 

Ton 

71 

o 

*  £ 

*-/ 

0 

^  7 

0 

*.7 

fit 

0 

Comments:  Extraction  method:  Mechanical  shaking  _ X . • 

None /aqueous  solution!  —  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1 02.  Test  Aerated:  /  No 

CONTROL 

HIGH  CONCENTRATION 

1  Total  Nur 

nber  Dead  | 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

j  Control 

o 

/20  1 

Initial 

'y  (  mg/l  CaC03 

Y*f  mg/lCaCOj 

mg/l  CaCOj 

"Yy  mg/l  CaCO, 

[  400  mg/l 

o 

/20  | 

Final 

mg/l  CaC03 

mg/l  CaCOj 

tf  (  mg/l  CaCO, 

6  7  mg/l  CaCOj 

|  750  mg/l 

0 

/20  | 

RESULTS 

/the  checked  result  applies  based  on  fish  survival  rates  ) 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

/XrA 

FAILED 

£40%  dead  in  750  mg/I  (close  to  passing  -  definitive  test  recommended) 

_ L - 

1 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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Form  No.  CA-C-WJ-002,  dated  04/07/201 J 


Login  Sample  Receipt  Checklist 


Client:  JT3  LLC 


Login  Number:  19124 
List  Number:  1 
Creator:  Avila,  Stephanie 

Question 

Radioactivity  either  was  not  measured  or,  if  measured,  is  at  or  below 
background 

The  cooler's  custody  seal,  if  present,  is  intact. 

The  cooler  or  samples  do  not  appear  to  have  been  compromised  or 
tampered  with. 

Samples  were  received  on  ice. 

Cooler  Temperature  is  acceptable. 

Cooler  Temperature  is  recorded. 

COC  is  present. 

COC  is  filled  out  in  ink  and  legible. 

COC  is  filled  out  with  all  pertinent  information. 

Is  the  Field  Sampler's  name  present  on  COC? 

There  are  no  discrepancies  between  the  sample  IDs  on  the  containers  and 
the  COC. 

Samples  are  received  within  Holding  Time. 

Sample  containers  have  legible  labels. 

Containers  are  not  broken  or  leaking. 

Sample  collection  date/times  are  provided. 

Appropriate  sample  containers  are  used. 

Sample  bottles  are  completely  filled. 

Sample  Preservation  Verified. 

There  is  sufficient  vol.  for  all  requested  analyses,  incl.  any  requested 
MS/MSDs 

VOA  sample  vials  do  not  have  headspace  or  bubble  is  <6mm  (1/4")  in 
diameter. 

Multiphasic  samples  are  not  present. 

Samples  do  not  require  splitting  or  compositing. 

Residual  Chlorine  Checked. 


Answer  Comment 

N/A 

N/A 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

N/A 

True 

True 

N/A 


Job  Number:  440-19124-1 

List  Source:  TestAmerica  Irvine 
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Links 


Review  your  project 
results  through 

Total  Access 


Have  a  Question? 


Ask 


The 


Exoert 


Visit  us  at: 

www.testamericainc.com 


I 


TestAmerica 

THE  LEADER  IN  ENVIRONMENTAL  TESTING 


ANALYTICAL  REPORT 

TestAmerica  Laboratories,  Inc. 

TestAmerica  Irvine 
17461  Derian  Ave 
Suite  100 

Irvine,  CA  92614-5817 
Tel:  (949)261-1022 

TestAmerica  Job  ID:  440-19315-1 

Client  Project/Site:  Waste  to  Energy 

For: 

JT3  LLC 

5  E  Popson,  Bldg  2650  A 
Edwards  AFB,  California  93524 

Attn:  Mr.  Brian  Stone 

(jj^ 

Authorized  for  release  by: 

8/26/2012  9:00:51  AM 

Amy  Harris 
Project  Manager  I 

amy.harris@testamericainc.com 


The  test  results  in  this  report  meet  all  2003  NELAC  and  2009  TNI  requirements  for  accredited 
parameters,  exceptions  are  noted  in  this  report.  This  report  may  not  be  reproduced  except  in  full, 
and  with  written  approval  from  the  laboratory.  For  questions  please  contact  the  Project  Manager 
at  the  e-mail  address  or  telephone  number  listed  on  this  page. 

This  report  has  been  electronically  signed  and  authorized  by  the  signatory.  Electronic  signature  is 
intended  to  be  the  legally  binding  equivalent  of  a  traditionally  handwritten  signature. 

Results  relate  only  to  the  items  tested  and  the  sample(s)  as  received  by  the  laboratory. 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Table  of  Contents 


TestAmerica  Job  ID:  440-19315-1 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Sample  Summary 


TestAmerica  Job  ID:  440-19315-1 


Lab  Sample  ID 

Client  Sample  ID 

Matrix 

Collected 

Received 

440-19315-1 

OL4176 

S6-W6comp-080212 

S6-W6COM  P-0802 12  (440-193 

Solid 

Soil 

08/02/12  13:35 

08/03/12  09:50 

Page  3  of  25 


TestAmerica  Irvine 

8/26/2012 


Client  Sample  Results 


Client:  JT3  LLC 

Project/Site:  Waste  to  Energy 

TestAmerica  Job  ID:  440-19315-1 

Client  Sample  ID:  S6-W6comp-080212 

Date  Collected:  08/02/12  13:35 

Date  Received:  08/03/12  09:50 

Lab  Sample  ID:  440-19315-1 

Matrix:  Solid 

Method:  6020  -  Metals  (ICP/MS) 

Analyte  Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared  Analyzed  Dil  Fac 

Silver 

1.6  B 

0.50 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Arsenic 

0.66 

0.50 

0.45 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Barium 

340 

0.50 

0.15 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Beryllium 

0.17  J 

0.30 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Cadmium 

4.2 

0.50 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Chromium 

67 

1.0 

0.40 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Cobalt 

2.2 

0.50 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Copper 

1800 

1.0 

0.25 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Lead 

78 

0.50 

0.10 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Molybdenum 

4.3 

1.0 

0.10 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Nickel 

130 

1.0 

0.25 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Selenium 

0.34  J 

1.0 

0.25 

mg/Kg 

08/08/12  08:35 

08/10/12  12:50 

20 

Thallium 

ND 

0.50 

0.10 

mg/Kg 

08/08/12  08:35 

08/10/12  12:50 

20 

Vanadium 

6.4 

1.0 

0.40 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Zinc 

1300 

10 

2.0 

mg/Kg 

08/08/12  08:35 

08/09/12  20:32 

20 

Antimony 

40 

1.0 

0.15 

mg/Kg 

08/08/12  08:35 

08/10/12  12:50 

20 

Method:  7471 A  -  Mercury  (CVAA) 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Mercury 

ND 

0.020 

0.012 

mg/Kg 

08/06/12  19:15 

08/07/12  15:52 

i 

Client  Sample  ID:  S6-W6COMP-080212  (440-193  Lab  Sample  ID:  OL4176 


Date  Collected:  Matrix:  Soil 

Date  Received: 


Method:  EPA  8290  mod.  -  EPA  8290  mod. 


Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

1,2,3,4,6,7,8-Hepta  CDD 

1460 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

1,2,3,4,6,7,8-Hepta  CDF 

6500 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

1,2,3,4,7,8,9-Hepta  CDF 

526 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDD 

163 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

4550  A3807 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

233 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

1610 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

253 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

60.4  J 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

1,2,3,7,8-Penta  CDD 

268 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

1,2,3,7,8-Penta  CDF 

1350 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

2150 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

2300 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

2,3,7,8-Tetra  CDD 

130 

34 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

2,3,7,8-Tetra  CDF 

4050 

34 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

Octa  CDD 

2740 

170 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

Octa  CDF 

2570 

170 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

Total  Hepta  CDD 

3010 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

Total  Hepta  CDF 

9180 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

Total  Hexa  CDD 

3580 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

Total  Hexa  CDF 

16100 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

Total  Penta  CDD 

3730 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

Total  Penta  CDF 

26200 

85 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

Total  Tetra  CDD 

2020 

34 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 
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TestAmerica  Irvine 
8/26/2012 

Client  Sample  Results 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-19315-1 

Project/Site:  Waste  to  Energy 


Client  Sample  ID: 
Date  Collected: 

Date  Received: 

S6-W6COMP-080212  (440-193 

Lab  Sample  ID:  OL4176 

Matrix:  Soil 

Method:  EPA  8290  mod.  -  EPA  8290  mod.  (Continued) 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Total  Tetra  CDF 

24100 

34 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

i 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

90 

40.135 

08/13/12  00:00 

08/18/12  00:00 

i 

C13-1 234678  HeptaCDF 

91 

40.135 

08/13/12  00:00 

08/18/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

86 

40.135 

08/13/12  00:00 

08/18/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

88 

40  -  135 

08/13/12  00:00 

08/18/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

85 

40-135 

08/13/12  00:00 

08/18/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

80 

40-135 

08/13/12  00:00 

08/18/12  00:00 

i 

C13-2378  TetraCDD 

89 

40-135 

08/13/12  00:00 

08/18/12  00:00 

i 

C13-2378  TetraCDF 

83 

40  -  135 

08/13/12  00:00 

08/18/12  00:00 

i 

C13-OCDD 

91 

40-135 

08/13/12  00:00 

08/18/12  00:00 

i 

TestAmerica  Irvine 

Page  5  of  25  8/26/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Lab  Chronicle 


TestAmerica  Job  ID:  440-19315-1 


Client  Sample  ID:  S6-W6comp-080212  Lab  Sample  ID:  440-19315-1 

Date  Collected:  08/02/12  13:35  Matrix:  Solid 

Date  Received:  08/03/12  09:50 


Prep  Type 

Batch 

Type 

Batch 

Method 

Dil 

Run  Factor 

Initial 

Amount 

Final 

Amount 

Batch 

Number 

Prepared 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

7471 A 

0.50  g 

50  mL 

43419 

08/06/12  19:15 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

i 

43708 

08/07/12  15:52 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

2.00  g 

50  mL 

43832 

08/08/12  08:35 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

44464 

08/09/12  20:32 

NH 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

44572 

08/10/12  12:50 

NH 

TAL  IRV 

Client  Sample  ID:  S6-W6COMP-080212  (440-193 

Date  Collected: 

Date  Received: 


Lab  Sample  ID:  OL4176 

Matrix:  Soil 


Batch 

Batch 

Dil 

Prep  Type 

Type 

Method 

Run 

Factor 

Total/NA 

Prep 

NA 

i 

Total/NA 

Analysis 

EPA  8290  mod. 

i 

Initial 

Amount 

Final 

Amount 

Batch 

Number 

Prepared 

or  Analyzed 

Analyst 

Lab 

2941551_P 

2941551 

08/13/12  00:00 

08/18/12  00:00 

OBC 

Laboratory  References: 


SC0127  =  Aquatic  Testing  Laboratories,  4350  Transport  #107,  Ventura,  CA  93003 

TAL  IRV  =  TestAmerica  Irvine,  17461  DerianAve,  SuitelOO,  Irvine,  CA  92614-5817,  TEL  (949)261-1022 
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TestAmerica  Irvine 

8/26/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-19315-1 


Method:  6020  -  Metals  (ICP/MS) 


Lab  Sample  ID:  MB  440-43832/1 -A  A20 
Matrix:  Solid 
Analysis  Batch:  44464 

MB  MB 


Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  43832 


Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

0.0791  J 

0.50 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Arsenic 

ND 

0.50 

0.45 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Barium 

ND 

0.50 

0.15 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Beryllium 

ND 

0.30 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Cadmium 

ND 

0.50 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Chromium 

ND 

1.0 

0.40 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Cobalt 

ND 

0.50 

0.050 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Copper 

ND 

1.0 

0.25 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Lead 

ND 

0.50 

0.10 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Molybdenum 

ND 

1.0 

0.10 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Nickel 

ND 

1.0 

0.25 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Vanadium 

ND 

1.0 

0.40 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Zinc 

ND 

10 

2.0 

mg/Kg 

08/08/12  08:35 

08/09/12  20:16 

20 

Lab  Sample  ID:  MB  440-43832/1 -A  A20 

Client  Sample  ID:  Method  Blank 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  44572 

MB  MB 

Prep  Batch: 

43832 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Copper 

ND 

1.0 

0.25 

mg/Kg 

08/08/12  08:35 

08/10/12  12:35 

20 

Selenium 

ND 

1.0 

0.25 

mg/Kg 

08/08/12  08:35 

08/10/12  12:35 

20 

Thallium 

ND 

0.50 

0.10 

mg/Kg 

08/08/12  08:35 

08/10/12  12:35 

20 

Zinc 

ND 

10 

2.0 

mg/Kg 

08/08/12  08:35 

08/10/12  12:35 

20 

Antimony 

ND 

1.0 

0.15 

mg/Kg 

08/08/12  08:35 

08/10/12  12:35 

20 

Lab  Sample  ID:  LCS  440-43832/2-A  A20 

Matrix:  Solid 

Analysis  Batch:  44464 

Analyte 

Spike 

Added 

LCS  LCS 

Result  Qualifier 

Unit 

Client  Sample 

D  %Rec 

ID:  Lab  Control  Sample 
Prep  Type:  Total/NA 
Prep  Batch:  43832 

%Rec. 

Limits 

Silver 

24.8 

20.1 

mg/Kg 

81 

80-120 

Arsenic 

49.5 

44.9 

mg/Kg 

91 

80-120 

Barium 

49.5 

47.9 

mg/Kg 

97 

80-120 

Beryllium 

49.5 

43.6 

mg/Kg 

88 

80-120 

Cadmium 

49.5 

44.5 

mg/Kg 

90 

80-120 

Chromium 

49.5 

46.9 

mg/Kg 

95 

80-120 

Cobalt 

49.5 

46.7 

mg/Kg 

94 

80-120 

Copper 

49.5 

47.2 

mg/Kg 

95 

80-120 

Lead 

49.5 

47.5 

mg/Kg 

96 

80-120 

Molybdenum 

49.5 

42.5 

mg/Kg 

86 

80-120 

Nickel 

49.5 

45.5 

mg/Kg 

92 

80-120 

Vanadium 

49.5 

46.8 

mg/Kg 

95 

80-120 

Zinc 

49.5 

42.9 

mg/Kg 

87 

80.120 

— 

Lab  Sample  ID:  LCS  440-43832/2-A  A20 

Client  Sample 

ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  44572 

Prep  Batch:  43832 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

Copper 

49.5 

47.0 

mg/Kg 

95 

80-120 

Page  7  of  25 


TestAmerica  Irvine 

8/26/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-19315-1 


Method:  6020  -  Metals  (ICP/MS)  (Continued) 

Lab  Sample  ID:  LCS  440-43832/2-A  A20 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  44572 

Prep  Batch:  43832 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Selenium 

49.5 

43.9 

mg/Kg 

89 

80-120 

Thallium 

49.5 

47.2 

mg/Kg 

95 

80-120 

Zinc 

49.5 

44.3 

mg/Kg 

89 

80-120 

Antimony 

49.5 

47.4 

mg/Kg 

96 

80-120 

Method:  7471 A  -  Mercury  (CVAA) 

Lab  Sample  ID:  MB  440-43419/1-A 

Client  Sample  ID:  Method  Blank 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  43708 

MB  MB 

Prep  Batch:  43419 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed  Dil  Fac 

Mercury 

ND 

0.020 

0.012  mg/Kg 

08/06/12  19:15 

08/07/12  15:03  1 

Lab  Sample  ID:  LCS  440-43419/2-A 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  43708 

Prep  Batch:  43419 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Mercury 

0.800 

0.829 

mg/Kg 

104 

80-120 

Method:  EPA  8290  mod.  -  EPA  8290  mod. 

Lab  Sample  ID:  2941 551  -BLK 

Client  Sample  ID:  Method  Blank 

Matrix:  Soil 

Prep  Type:  Total/NA 

Analysis  Batch:  2941551 

Blank  Blank 

Prep  Batch:  2941551_P 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed  Dil  Fac 

1 ,2,3,4,6,7,8-Hepta  CDD 

1.19  J 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

1 ,2,3,4,6,7,8-Hepta  CDF 

ND  A3808 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

1 ,2,3,4,7,8,9-Hepta  CDF 

ND  A3808 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

1,2,3,4,7,8-Hexa  CDD 

ND 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

1,2,3,4,7,8-Hexa  CDF 

ND 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

1,2,3,6,7,8-Hexa  CDD 

ND 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

1,2,3,6,7,8-Hexa  CDF 

ND 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

1,2,3,7,8,9-Hexa  CDD 

0.76  J 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

1,2,3,7,8,9-Hexa  CDF 

ND 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

1 ,2,3,7,8-Penta  CDD 

ND 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

1 ,2,3,7,8-Penta  CDF 

ND 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

2,3,4,6,7,8-Hexa  CDF 

ND 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

2,3,4,7,8-Penta  CDF 

ND 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

2,3,7,8-Tetra  CDD 

ND 

10 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

2,3,7,8-Tetra  CDF 

ND 

10 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

Octa  CDD 

ND  A3808 

50 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

Octa  CDF 

1.48  J 

50 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

Total  Flepta  CDD 

1.19  J 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

Total  Flepta  CDF 

ND  A3808 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

Total  Flexa  CDD 

0.76  J 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

Total  Flexa  CDF 

ND 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

Total  Penta  CDD 

ND 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 
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TestAmerica  Irvine 
8/26/2012 

QC  Sample  Results 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-19315-1 

Project/Site:  Waste  to  Energy 


Method:  EPA  8290  mod.  - 

EPA  8290  mod.  (Continued) 

Lab  Sample  ID:  2941 551  -BLK 

Client  Sample  ID:  Method  Blank 

Matrix:  Soil 

Prep  Type:  Total/NA 

Analysis  Batch:  2941551 

Prep  Batch:  2941551_P 

Blank  Blank 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed  Dil  Fac 

Total  Penta  CDF 

ND 

25 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

Total  Tetra  CDD 

ND 

10 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

Total  Tetra  CDF 

ND 

10 

pg/g 

08/13/12  00:00 

08/18/12  00:00  1 

Blank  Blank 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed  Dil  Fac 

C13-1 234678  HeptaCDD 

83 

40.135 

08/13/12  00:00 

08/18/12  00:00  1 

C13-1 234678  HeptaCDF 

93 

40.135 

08/13/12  00:00 

08/18/12  00:00  1 

Cl 3-1 23478  HexaCDF 

80 

40.135 

08/13/12  00:00 

08/18/12  00:00  1 

Cl 3-1 23678  HexaCDD 

72 

40-135 

08/13/12  00:00 

08/18/12  00:00  1 

Cl 3-1 2378  PentaCDD 

91 

40-135 

08/13/12  00:00 

08/18/12  00:00  1 

Cl 3-1 2378  PentaCDF 

92 

40-135 

08/13/12  00:00 

08/18/12  00:00  1 

C13-2378  TetraCDD 

81 

40-135 

08/13/12  00:00 

08/18/12  00:00  1 

C13-2378  TetraCDF 

84 

40-135 

08/13/12  00:00 

08/18/12  00:00  1 

C13-OCDD 

77 

40-135 

08/13/12  00:00 

08/18/12  00:00  1 

Lab  Sample  ID:  2941 551 -LCS 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Soil 

Prep  Type:  Total/NA 

Analysis  Batch:  2941551 

Prep  Batch:  2941551_P 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

1 ,2,3,4,6,7,8-Hepta  CDD 

100 

110 

pg/g 

110 

80  -  140 

1 ,2,3,4,6,7,8-Hepta  CDF 

100 

101 

pg/g 

101 

80  -  140 

1 ,2,3,4,7,8,9-Hepta  CDF 

100 

103 

pg/g 

103 

80  -  140 

1,2,3,4,7,8-Hexa  CDD 

100 

116 

pg/g 

116 

80  -  140 

1,2,3,4,7,8-Hexa  CDF 

100 

108 

pg/g 

108 

80  -  140 

1,2,3,6,7,8-Hexa  CDD 

100 

107 

pg/g 

107 

80  -  140 

1,2,3,6,7,8-Hexa  CDF 

100 

105 

pg/g 

105 

80 . 140 

1,2,3,7,8,9-Hexa  CDD 

100 

115 

pg/g 

115 

80 . 140 

1,2,3,7,8,9-Hexa  CDF 

100 

111 

pg/g 

111 

80 . 140 

1 ,2,3,7,8-Penta  CDD 

100 

119 

pg/g 

119 

80  -  140 

1 ,2,3,7,8-Penta  CDF 

100 

115 

pg/g 

115 

80  -  140 

2,3,4,6,7,8-Hexa  CDF 

100 

109 

pg/g 

109 

80  -  140 

2,3,4,7,8-Penta  CDF 

100 

125 

pg/g 

125 

80  -  140 

2,3,7,8-Tetra  CDD 

100 

107 

pg/g 

107 

80  -  140 

2,3,7,8-Tetra  CDF 

100 

99 

pg/g 

99 

80  -  140 

Octa  CDD 

100 

105 

pg/g 

105 

80  -  140 

Octa  CDF 

100 

111 

pg/g 

111 

80  -  140 

LCS  LCS 

Surrogate 

°%Recovery  Qualifier 

Limits 

C13-1 234678  HeptaCDD 

80 

40-135 

C13-1 234678  HeptaCDF 

83 

40-135 

Cl 3-1 23478  HexaCDF 

77 

40-135 

Cl 3-1 23678  HexaCDD 

82 

40-135 

Cl 3-1 2378  PentaCDD 

92 

40-135 

Cl 3-1 2378  PentaCDF 

84 

40-135 

C13-2378  TetraCDD 

95 

40-135 

C13-2378  TetraCDF 

87 

40-135 

C13-OCDD 

79 

40-135 

TestAmerica  Irvine 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-19315-1 


Method:  EPA  8290  mod.  -  EPA  8290  mod.  (Continued) 


Lab  Sample  ID:  2944752-BLK 
Matrix:  Soil 

Analysis  Batch:  2944752 

Analyte 

Blank 

Result 

Blank 

Qualifier 

RL 

MDL  Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  2944752_P 

D  Prepared  Analyzed  Dil  Fac 

2,3,7,8-Tetra  CDF 

ND 

3.3 

pg/g 

08/13/12  00:00 

08/18/12  00:00 

1 

Blank 

Blank 

Surrogate 

%Recovery 

Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-2378  TetraCDF 

100 

40-135 

08/13/12  00:00 

08/18/12  00:00 

i 
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TestAmerica  Irvine 

8/26/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Association  Summary 


TestAmerica  Job  ID:  440-19315-1 


Metals 

Prep  Batch:  43419 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-19315-1 

S6-W6comp-0802 1 2 

Total/NA 

Solid 

7471 A 

LCS  440-434 19/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

MB  440-4341 9/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

Analysis  Batch:  43708 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-19315-1 

S6-W6comp-0802 1 2 

Total/NA 

Solid 

7471 A 

43419 

LCS  440-434 19/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

43419 

MB  440-4341 9/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

43419 

Prep  Batch:  43832 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-19315-1 

S6-W6comp-0802 1 2 

Total/NA 

Solid 

3050B 

LCS  440-43832/2-A  "20 

Lab  Control  Sample 

Total/NA 

Solid 

3050B 

MB  440-43832/1  -A  *20 

Method  Blank 

Total/NA 

Solid 

3050B 

Analysis  Batch:  44464 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-19315-1 

S6-W6comp-0802 1 2 

Total/NA 

Solid 

6020 

43832 

LCS  440-43832/2-A  "20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

43832 

MB  440-43832/1 -A  A20 

Method  Blank 

Total/NA 

Solid 

6020 

43832 

Analysis  Batch:  44572 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-19315-1 

S6-W6comp-0802 1 2 

Total/NA 

Solid 

6020 

43832 

LCS  440-43832/2-A  A20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

43832 

MB  440-43832/1 -A  A20 

Method  Blank 

Total/NA 

Solid 

6020 

43832 

Subcontract 

Analysis  Batch:  2941551 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2941 551 -BLK 

Method  Blank 

Total/NA 

Soil 

EPA  8290  mod. 

2941551_P 

2941551-LCS 

Lab  Control  Sample 

Total/NA 

Soil 

EPA  8290  mod. 

2941551_P 

OL4176 

S6-W6COM  P-08021 2  (440-193 

Total/NA 

Soil 

EPA  8290  mod. 

2941551_P 

Analysis  Batch:  2944752 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2944752-BLK 

Method  Blank 

Total/NA 

Soil 

EPA  8290  mod. 

2944752_P 

Prep  Batch:  2941551_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2941551-BLK 

Method  Blank 

Total/NA 

Soil 

NA 

2941551-LCS 

Lab  Control  Sample 

Total/NA 

Soil 

NA 

OL4176 

S6-W6COM  P-08021 2  (440-193 

Total/NA 

Soil 

NA 

Prep  Batch:  2944752_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2944752-BLK 

Method  Blank 

Total/NA 

Soil 

NA 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Definitions/Glossary 


TestAmerica  Job  ID:  440-19315-1 


Qualifiers 


Metals 

Qualifier 

Qualifier  Description 

j 

Result  is  less  than  the  RL  but  greater  than  or  equal  to  the  MDL  and  the  concentration  is  an  approximate  value. 

B 

Compound  was  found  in  the  blank  and  sample. 

Subcontract 

Qualifier 

Qualifier  Description 

A3807 

EM  PC  /  Merged  Peak 

J 

Estimated  concentration  between  the  EDL  and  RDL 

A3979 

Results  from  5x  dilution 

A3808 

EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 

Glossary 


Abbreviation 

These  commonly  used  abbreviations  may  or  may  not  be  present  in  this  report. 

© 

Listed  under  the  "D"  column  to  designate  that  the  result  is  reported  on  a  dry  weight  basis 

%R 

Percent  Recovery 

CNF 

Contains  no  Free  Liquid 

DL,  RA,  RE,  IN 

EDL 

Indicates  a  Dilution,  Reanalysis,  Re-extraction,  or  additional  Initial  metals/anion  analysis  of  the  sample 

Estimated  Detection  Limit 

EPA 

United  States  Environmental  Protection  Agency 

MDL 

Method  Detection  Limit 

ML 

Minimum  Level  (Dioxin) 

ND 

Not  detected  at  the  reporting  limit  (or  MDL  or  EDL  if  shown) 

PQL 

Practical  Quantitation  Limit 

QC 

Quality  Control 

RL 

Reporting  Limit 

RPD 

Relative  Percent  Difference,  a  measure  of  the  relative  difference  between  two  points 

TEF 

Toxicity  Equivalent  Factor  (Dioxin) 

TEQ 

Toxicity  Equivalent  Quotient  (Dioxin) 

TestAmerica  Irvine 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Certification  Summary 


TestAmerica  Job  ID:  440-19315-1 


Laboratory:  TestAmerica  Irvine 

All  certifications  held  by  this  laboratory  are  listed.  Not  all  certifications  are  applicable  to  this  report. 


Authority 

Program 

EPA  Region 

Certification  ID 

Expiration  Date 

Arizona 

State  Program 

9 

AZ0671 

10-13-12 

California 

LA  Cty  Sanitation  Districts 

9 

10256 

01-31-13 

California 

NELAC 

9 

1108CA 

01-31-13 

California 

State  Program 

9 

2706 

06-30-14 

Guam 

State  Program 

9 

Cert.  No.  12.002r 

01-23-13 

Hawaii 

State  Program 

9 

N/A 

01-31-13 

Nevada 

State  Program 

9 

CA015312007A 

07-31-12 

New  Mexico 

State  Program 

6 

N/A 

01-31-12 

Northern  Mariana  Islands 

State  Program 

9 

MP0002 

01-31-13 

Oregon 

NELAC 

10 

4005 

09-12-12 

USDA 

Federal 

P330-09-00080 

06-06-14 
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IVl  a  m 


Success  Through  Science® 


Attention:  Amy  Harris 

TestAmerica 
17461  Derian  Ave 
Suite  100 
Irvine,  CA 
USA  92614 


Your  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 

Your  C.O.C.  #:  N  A 


CERTIFICATE  OF  ANALYSIS 

MAXXAM  JOB  #:  B2C1408 

Received:  2012/08/10, 12:05 


Report  Date:  2012/08/21 


Sample  Matrix:  Soil 
#  Samples  Received:  1 


Analyses 

Quantity 

Date 

Extracted 

Date 

Analyzed 

Laboratory  Method 

Method 

Reference 

Dioxins/Furans  in  Soil  (8290)  (1) 

1 

2012/08/13 

2012/08/18 

BRL  SOP-00406 

EPA  8290  mod. 

2378TCDF  Confirmation  in  Soil 

1 

N/A 

2012/08/18 

BRL  SQP-00406 

EPA  8290  mod. 

*  RPDs  calculated  using  raw  data.  The  rounding  of  final  results  may  result  in  the  apparent  difference. 
(1)  Soils  are  reported  on  a  dry  weight  basis  unless  otherwise  specified. 

Confirmatory  runs  for  2,3,7,8-TCDF  are  performed  only  if  the  primary  result  is  greater  than  the  RDL. 


U  =  Undetected  at  the  limit  of  quantitation. 

J  =  Estimated  concentration  between  the  EDL  &  RDL. 
B  =  Blank  Contamination. 

Q  =  One  or  more  quality  control  criteria  failed. 


Encryption  Key 


Please  direct  all  questions  regarding  this  Certificate  of  Analysis  to  your  Project  Manager. 

Ivana  Vukovic,  Env  Project  Manager 
Email:  IVukovic@maxxam.ca 
Phone#  (905)817-5700 


Maxxam  has  procedures  in  place  to  guard  against  improper  use  of  the  electronic  signature  and  have  the  required  "signatories",  as  per  section 
5.10.2  of  ISO/IEC  17025:2005(E),  signing  the  reports.  For  Service  Group  specific  validation  please  refer  to  the  Validation  Signature  Page. 

Maxxam  Analytics  Inc.  is  a  NELAC  accredited  laboratory.  Certificate  #  CANA001.  Use  of  the  NELAC  logo  however  does  not  insure  that 
Maxxam  is  accredited  for  all  of  the  methods  indicated.  This  certificate  shall  not  be  reproduced  except  in  full,  without  the  written  approval  of 
Maxxam  Analytics  Inc.  Maxxam  has  procedures  in  place  to  guard  against  improper  use  of  the  electronic  signature  and  have  the  required 
"signatories",  as  per  section. 


Total  cover  pages:  1 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2C1408  Client  Project  #:  44006380 

Report  Date:  2012/08/21  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OL4176 

Sampling  Date 

2012/08/02 

13:35 

COC  Number 

N  A 

TOXIC  EQUIVALENCY 

#  of 

Units 

S6-W6COMP-080212 

(440-19315-1) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

130 

1.3 

1.00 

130 

2941551 

20 

1,2,3,7,8-Penta  CDD 

pg/g 

268 

1.9 

1.00 

268 

2941551 

50 

1,2,3,4,7,8-HexaCDD 

pg/g 

163 

1.2 

0.100 

16.3 

2941551 

50 

1,2,3,6,7,8-Hexa  CDD 

pg/g 

233 

1.1 

0.100 

23.3 

2941551 

50 

1,2,3,7,8,9-Hexa  CDD 

pg/g 

253 

1.1 

0.100 

25.3 

2941551 

50 

1,2,3,4,6,7,8-Hepta  CDD 

pg/g 

1460 

1.2 

0.0100 

14.6 

2941551 

50 

Octa  CDD 

pg/g 

2740 

2.9 

0.000300 

0.822 

2941551 

100 

Total  Tetra  CDD 

pg/g 

2020 

1.3 

2941551 

20 

Total  Penta  CDD 

pg/g 

3730 

1.9 

2941551 

50 

Total  Hexa  CDD 

pg/g 

3580 

1.1 

2941551 

50 

Total  Hepta  CDD 

pg/g 

3010 

1.2 

2941551 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

4050 

1.2 

0.100 

405 

2941551 

20 

1,2,3,7,8-Penta  CDF 

pg/g 

1350 

1.3 

0.0300 

40.5 

2941551 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

2300 

1.3 

0.300 

690 

2941551 

50 

1,2,3,4,7,8-Hexa  CDF 

pg/g 

4550  (1) 

1.4 

0.100 

455 

2941551 

50 

1,2,3,6,7,8-Hexa  CDF 

pg/g 

1610 

1.3 

0.100 

161 

2941551 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

2150 

1.5 

0.100 

215 

2941551 

50 

1,2,3,7,8,9-Hexa  CDF 

pg/g 

60.4  J 

1.7 

0.100 

6.04 

2941551 

50 

1,2,3,4,6,7,8-Hepta  CDF 

pg/g 

6500 

1.1 

0.0100 

65.0 

2941551 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

526 

1.4 

0.0100 

5.26 

2941551 

50 

Octa  CDF 

pg/g 

2570 

2.7 

0.000300 

0.771 

2941551 

100 

Total  Tetra  CDF 

pg/g 

24100 

1.2 

2941551 

20 

Total  Penta  CDF 

pg/g 

26200 

1.3 

2941551 

50 

Total  Hexa  CDF 

pg/g 

16100 

1.4 

2941551 

50 

Total  Hepta  CDF 

pg/g 

9180 

1.2 

2941551 

50 

Confirmation  2,3,7,8-Tetra  CDF 

pg/g 

1410  (2) 

6.0 

0.100 

141 

2944752 

N/A 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

2260 

EDL  =  Estimated  Detection  Limit 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 

WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 

Dioxin-like  Compounds 
(  1  )  EMPC  /  Merged  Peak 
(  2  )  Results  from  5x  dilution 
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Success  Through  Science® 


IVl  at  7*^^  m 

Maxxam  Job  #:  B2C1408 
Report  Date:  2012/08/21 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OL4176 

Sampling  Date 

2012/08/02 

13:35 

COC  Number 

N  A 

TOXIC  EQUIVALENCY 

#  of 

Units 

S6-W6COMP-080212 

(440-19315-1) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

90 

2941551 

Cl  3-1 234678  HeptaCDF  ** 

% 

91 

2941551 

Cl  3-1 23478  HexaCDF 

% 

86 

2941551 

Cl  3-1 23678  HexaCDD 

% 

88 

2941551 

Cl 3-1 2378  PentaCDD 

% 

85 

2941551 

Cl  3-1 2378  PentaCDF 

% 

80 

2941551 

Cl  3-2378  TetraCDD 

% 

89 

2941551 

Cl  3-2378  TetraCDF 

% 

83 

2941551 

C13-OCDD 

% 

91 

2941551 

Confirmation  Cl  3-2378  TetraCDF 

% 

81 

2944752 

EDL  =  Estimated  Detection  Limit 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 

WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 

Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  a  m 

Maxxam  Job  #:  B2C1408 
Report  Date:  2012/08/21 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


Test  Summary 


Maxxam  ID  OL4176  Collected  2012/08/02 

Sample  ID  S6-W6COMP-08021 2  (440-19315-1)  Shipped 

Matrix  Soil  Received  2012/08/10 


Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2941551 

2012/08/13 

2012/08/18 

Owen  Cosby 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

2944752 

N/A 

2012/08/18 

Anqel  Guerrero 
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Success  Through  Science® 


IVl  Ei  m 

Maxxam  Job  #:  B2C1408 
Report  Date:  2012/08/21 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


Sample  OL41 76-01 :  5X  Dilution 

GENERAL  COMMENTS 

Results  relate  only  to  the  items  tested. 
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IVl  a  m 


Success  Through  Science® 


TestAmerica 
Attention:  Amy  Harris 
Client  Project  #:  44006380 
P.O.  #: 


Site  Location:  WASTE  TO  ENERGY 


Quality  Assurance  Report 

Maxxam  Job  Number:  GB2C1408 


QA/QC 

Batch 

Num  Init 

QC  Type 

Parameter 

Date 

Analyzed 

yyyy/mm/dd 

Value  %Fteccvery 

Units 

QC  Limits 

2941551  OBC 

Spiked  Blank 

Cl  3-1 234678  HeptaCDD 

2012/08/17 

80 

% 

40  -  135 

Cl  3-1 234678  HeptaCDF 

2012/08/17 

83 

% 

40  -  135 

Cl  3-1 23478  HexaCDF 

2012/08/17 

77 

% 

40-135 

Cl  3-1 23678  HexaCDD 

2012/08/17 

82 

% 

40  -  135 

Cl  3-1 2378  PentaCDD 

2012/08/17 

92 

% 

40-135 

Cl  3-1 2378  PentaCDF 

2012/08/17 

84 

% 

40-135 

Cl  3-2378  TetraCDD 

2012/08/17 

95 

% 

40  -  135 

Cl  3-2378  TetraCDF 

2012/08/17 

87 

% 

40  -  135 

C13-OCDD 

2012/08/17 

79 

% 

40-135 

2,3,7,8-Tetra  CDD 

2012/08/17 

107 

% 

80  -  140 

1,2,3,7,8-Penta  CDD 

2012/08/17 

119 

% 

80  -  140 

1 ,2,3,4,7,8-Hexa  CDD 

2012/08/17 

116 

% 

80-140 

1 ,2,3,6,7,8-Hexa  CDD 

2012/08/17 

107 

% 

80-140 

1,2,3,7,8,9-HexaCDD 

2012/08/17 

115 

% 

80  -  140 

1,2,3,4,6,7,8-Hepta  CDD 

2012/08/17 

110 

% 

80-140 

Octa  CDD 

2012/08/17 

105 

% 

80-140 

2,3,7,8-Tetra  CDF 

2012/08/17 

99 

% 

80  -  140 

1,2,3,7,8-Penta  CDF 

2012/08/17 

115 

% 

80  -  140 

2,3,4,7,8-Penta  CDF 

2012/08/17 

125 

% 

80-140 

1 ,2,3,4,7,8-Hexa  CDF 

2012/08/17 

108 

% 

80  -  140 

1 ,2,3,6,7,8-Hexa  CDF 

2012/08/17 

105 

% 

80  -  140 

2,3,4,6,7,8-Hexa  CDF 

2012/08/17 

109 

% 

80-140 

1 ,2,3,7,8,9-Hexa  CDF 

2012/08/17 

111 

% 

80-140 

1,2,3,4,6,7,8-Hepta  CDF 

2012/08/17 

101 

% 

80  -  140 

1 ,2,3,4,7,8,9-Hepta  CDF 

2012/08/17 

103 

% 

80-140 

Octa  CDF 

2012/08/17 

111 

% 

80-140 

Method  Blank 

Cl  3-1 234678  HeptaCDD 

2012/08/17 

83 

% 

40  -  135 

Cl  3-1 234678  HeptaCDF 

2012/08/17 

93 

% 

40  -  135 

Cl  3-1 23478  HexaCDF 

2012/08/17 

80 

% 

40-135 

Cl  3-1 23678  HexaCDD 

2012/08/17 

72 

% 

40  -  135 

Cl  3-1 2378  PentaCDD 

2012/08/17 

91 

% 

40  -  135 

Cl  3-1 2378  PentaCDF 

2012/08/17 

92 

% 

40-135 

Cl  3-2378  TetraCDD 

2012/08/17 

81 

% 

40-135 

Cl  3-2378  TetraCDF 

2012/08/17 

84 

% 

40  -  135 

C13-OCDD 

2012/08/17 

77 

% 

40  -  135 

2,3,7,8-Tetra  CDD 

2012/08/17 

0.52  U,  EDL=0.52 

pg/g 

1,2,3,7,8-Penta  CDD 

2012/08/17 

0.57  U,  EDL=0.57 

pg/g 

1 ,2,3,4,7,8-Hexa  CDD 

2012/08/17 

0.55  U,  EDL=0.55 

pg/g 

1 ,2,3,6,7,8-Hexa  CDD 

2012/08/17 

0.49  U,  EDL=0.49 

pg/g 

1,2,3,7,8,9-HexaCDD 

2012/08/17 

0.76  J,  EDL=0.49 

pg/g 

1,2,3,4,6,7,8-Hepta  CDD 

2012/08/17 

1.19  J,  EDL=0.46 

pg/g 

Octa  CDD 

2012/08/17 

1.6  U,  EDL=1 .6  (1) 

pg/g 

Total  Tetra  CDD 

2012/08/17 

0.52  U,  EDL=0.52 

pg/g 

Total  Penta  CDD 

2012/08/17 

0.57  U,  EDL=0.57 

pg/g 

Total  Hexa  CDD 

2012/08/17 

0.76  J,  EDL=0.51 

pg/g 

Total  Hepta  CDD 

2012/08/17 

1.19  J,  EDL=0.46 

pg/g 

2,3,7,8-Tetra  CDF 

2012/08/17 

0.43  U,  EDL=0.43 

pg/g 

1,2,3,7,8-Penta  CDF 

2012/08/17 

0.56  U,  EDL=0.56 

pg/g 

2,3,4,7,8-Penta  CDF 

2012/08/17 

0.58  U,  EDL=0.58 

pg/g 

1 ,2,3,4,7,8-Hexa  CDF 

2012/08/17 

0.46  U,  EDL=0.46 

pg/g 

1 ,2,3,6,7,8-Hexa  CDF 

2012/08/17 

0.44  U,  EDL=0.44 

pg/g 

2,3,4,6,7,8-Hexa  CDF 

2012/08/17 

0.50  U,  EDL=0.50 

pg/g 

1 ,2,3,7,8,9-Hexa  CDF 

2012/08/17 

0.56  U,  EDL=0.56 

pg/g 

1,2,3,4,6,7,8-Hepta  CDF 

2012/08/17 

0.61  U,  EDL=0.61  (1) 

pg/g 

1 ,2,3,4,7,8,9-Hepta  CDF 

2012/08/17 

0.63  U,  EDL=0.63  (1) 

pg/g 
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Success  Through  Science® 


TestAmerica 
Attention:  Amy  Harris 
Client  Project  #:  44006380 
P.O.  #: 

Site  Location:  WASTE  TO  ENERGY 

Quality  Assurance  Report  (Continued) 

Maxxam  Job  Number:  GB2C1408 


QA/QC 

Batch 

Num  Init 

QC  Type 

Parameter 

Date 

Analyzed 

yyyv/mm/dd 

Value  %Recovery 

Units 

QC  Limits 

2941551  OBC 

Method  Blank 

Octa  CDF 

2012/08/17 

1.48  J,  EDL=0.57 

pg/g 

Total  Tetra  CDF 

2012/08/17 

0.43  U,  EDL=0.43 

pg/g 

Total  Penta  CDF 

2012/08/17 

0.57  U,  EDL=0.57 

pg/g 

Total  Hexa  CDF 

2012/08/17 

0.49  U,  EDL=0.49 

pg/g 

Total  Hepta  CDF 

2012/08/17 

0.68  U,  EDL=0.68  (1) 

pg/g 

2944752  AGU 

Method  Blank 

Confirmation  Cl  3-2378  TetraCDF 

2012/08/18 

100 

% 

40  -  135 

Confirmation  2,3,7,8-Tetra  CDF 

2012/08/18 

0.41  U,  EDL=0.41 

pg/g 

Spiked  Blank:  A  blank  matrix  to  which  a  known  amount  of  the  analyte  has  been  added.  Used  to  evaluate  analyte  recovery. 

Method  Blank:  A  blank  matrix  containing  all  reagents  used  in  the  analytical  procedure.  Used  to  identify  laboratory  contamination. 
Surrogate:  A  pure  or  isotopically  labeled  compound  whose  behavior  mirrors  the  analytes  of  interest.  Used  to  evaluate  extraction  efficiency. 
(  1  )  EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 
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LABORATORY  REPORT 


Date:  August  13,  2012 

Client:  Test  America,  Irvine 

17461  Derian  Ave.,  Suite  100 
Irvine,  CA  92614 
Attn:  Amy  Harris 


JatI  Aquatic 
Testing 

/  <QC  \  Laboratories 

“dedicated  to  providing  quality  aquatic  toxicity  testing " 

4350  Transport  Street,  Unit  107 
Ventura,  CA  93003 
(805)  650-0546  FAX  (805)  650-0756 

CA  DOHS  ELAP  Cert.  No.:  1775 


Laboratory  No.: 
Job  No.: 

Sample  ID.: 


A- 12080704-001 

440-19315-1 

440-19315-1 


Sample  Control:  The  samples  were  received  by  ATL  in  a  chilled  state,  with  the  chain  of  custody 

record  attached. 

Date  Sampled:  08/02/12 

Date  Received:  08/07/12 

Date  Tested:  08/08/12  to  08/12/12 


Sample  Analysis:  The  following  analyses  were  performed  on  your  sample: 

CCR  Title  22  Fathead  Minnow  Hazardous  Waste  Screen  Bioassay  (Polisini  &  Miller  1988). 

Attached  are  the  test  data  generated  from  the  analysis  of  your  sample.  All  testing 
was  conducted  under  the  direct  supervision  of  Joseph  A.  LeMay. 

Result  Summary: 

Sample  ID.  Results 

440-19315-1  PASS  (LC50  >  750  mg/1) 


Quality  Control: 


Reviewed  and  approved  by: 


Joseph  A.  LeMaj 
Laboratory  Directol 


This  report  pertains  only  to  the  samples  investigated  and  does  not  necessarily  apply  to  other  apparently  identical  or  similar  materials.  This  report  is  submitted  for  the  exclusive  usemf  the. 
client  to  whom  it  is  addressed.  Any  reproduction  of  this  report  or  use  of  the  Latfta§@s2tJme#o26vertising  or  publicity  purpose  without  authorization  is  prohibited.  8/26/201  2 


FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIOASSAY 

Lab  No.:  /{ 

Client/D):  ~t  »  7/ S~  -c  -/ 


Aquatic 

Testing 


QC  \  Laboratories 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight (gm):  av: C><?  min:  0-7  (  \  max:  Q. ?  °f  . 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  1 6/8  hrs  light/dark. 


TEST  DATA 


Date/Time: 

Analyst: 

INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

£  foyo 

(tea 

9'(o-(X  Hs* 

V'Cf'-f. 1  (fero 

IL*> 

_ 

^ 

°c 

DO 

PH 

°c 

DO 

pH 

#  D 

°C 

DO 

pH 

#  D 

°C 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

Control  A 

*>'Y 

11 

±L 

9,1 

0 

f/ 

£-/ 

0 

2°  () 

?' 

o 

pi 

<£0 

4^ 

Control  B 

** 

n 

*.l 

M 

M 

0 

i.7 

l  b 

0 

wl 

21 

M 

0 

2>1 

6? 

400  mg/1  A 

%-7 

2>s 

U 

«>/ 

0 

h.7 

2.  t 

Sr-  1 

0 

2*.  7 

%(, 

S.  <7 

0 

hX 

ff.  7 

SI 

d> 

400  mg/1  B 

To-  l 

e.  7 

S.!> 

0 

9  X 

9-X 

0 

£».  (> 

8.  7 

8.  ( 

0 

z*-7 

S.i 

e.  ( 

a 

750  mg/1  A 

5.  i> 

M 

0 

&.7 

9.y 

2-V 

0 

7 

S.  7 

S-J 

o 

2>.  7 

<a  y 

s-X 

CP 

750  mg/1  B 

SJ 

7 

f.  t 

to 

0 

a.  7 

*7 

%(, 

0 

9.7 

o 

w 

o 

Comments: 


Extraction  method:  Mechanical  shaking  >  . 

None  (aqueous  solution)  —  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1  02.  Test  Aerated:,/£es*  /  No 


CONTROL 

HIGH  CONCENTRATION 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

'X  (  mg/1  CaCO, 

1(0-  mg/l  CaCO, 

Lf  mg/l  CaCO, 

5  mg/l  CaC03 

Final 

y  7  mg/1  CaCO, 

C{1  mg/I  CaCO, 

CC  mg/l  CaCO, 

Co  mg/l  CaCO, 

Total  Number  Dead 

Control 

O  /20 

400  mg/l 

CJ  /20 

750  mg/l 

/O1  /20 

RESULTS 

/  (the  checked  result  applies  based  on  fish  survival  rates  ) 

1/ 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

FAILED 

£40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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Login  Sample  Receipt  Checklist 


Client:  JT3  LLC 


Login  Number:  19315 
List  Number:  1 
Creator:  Perez,  Angel 

Question 

Radioactivity  either  was  not  measured  or,  if  measured,  is  at  or  below 
background 

The  cooler's  custody  seal,  if  present,  is  intact. 

The  cooler  or  samples  do  not  appear  to  have  been  compromised  or 
tampered  with. 

Samples  were  received  on  ice. 

Cooler  Temperature  is  acceptable. 

Cooler  Temperature  is  recorded. 

COC  is  present. 

COC  is  filled  out  in  ink  and  legible. 

COC  is  filled  out  with  all  pertinent  information. 

Is  the  Field  Sampler's  name  present  on  COC? 

There  are  no  discrepancies  between  the  sample  IDs  on  the  containers  and 
the  COC. 

Samples  are  received  within  Holding  Time. 

Sample  containers  have  legible  labels. 

Containers  are  not  broken  or  leaking. 

Sample  collection  date/times  are  provided. 

Appropriate  sample  containers  are  used. 

Sample  bottles  are  completely  filled. 

Sample  Preservation  Verified. 

There  is  sufficient  vol.  for  all  requested  analyses,  incl.  any  requested 
MS/MSDs 

VOA  sample  vials  do  not  have  headspace  or  bubble  is  <6mm  (1/4")  in 
diameter. 

Multiphasic  samples  are  not  present. 

Samples  do  not  require  splitting  or  compositing. 

Residual  Chlorine  Checked. 


Answer  Comment 

N/A 

N/A 

N/A 

N/A 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

N/A 

True 

N/A 

N/A 


Job  Number:  440-19315-1 

List  Source:  TestAmerica  Irvine 


TestAmerica  Irvine 
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Links 


Review  your  project 
results  through 

Total  Access 


Have  a  Question? 


Ask 


The 


Exoert 


Visit  us  at: 

www.testamericainc.com 


I 


TestAmerica 

THE  LEADER  IN  ENVIRONMENTAL  TESTING 


ANALYTICAL  REPORT 

TestAmerica  Laboratories,  Inc. 

TestAmerica  Irvine 
17461  Derian  Ave 
Suite  100 

Irvine,  CA  92614-5817 
Tel:  (949)261-1022 

TestAmerica  Job  ID:  440-20194-1 

Client  Project/Site:  Waste  to  Energy 

For: 

JT3  LLC 

5  E  Popson,  Bldg  2650  A 
Edwards  AFB,  California  93524 

Attn:  Mr.  Brian  Stone 

(jj^ 

Authorized  for  release  by: 

9/4/2012  6:23:38  PM 

Amy  Harris 
Project  Manager  I 

amy.harris@testamericainc.com 


The  test  results  in  this  report  meet  all  2003  NELAC  and  2009  TNI  requirements  for  accredited 
parameters,  exceptions  are  noted  in  this  report.  This  report  may  not  be  reproduced  except  in  full, 
and  with  written  approval  from  the  laboratory.  For  questions  please  contact  the  Project  Manager 
at  the  e-mail  address  or  telephone  number  listed  on  this  page. 

This  report  has  been  electronically  signed  and  authorized  by  the  signatory.  Electronic  signature  is 
intended  to  be  the  legally  binding  equivalent  of  a  traditionally  handwritten  signature. 

Results  relate  only  to  the  items  tested  and  the  sample(s)  as  received  by  the  laboratory. 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Table  of  Contents 


TestAmerica  Job  ID:  440-201 94-1 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Sample  Summary 


TestAmerica  Job  ID:  440-20194-1 


Lab  Sample  ID 

Client  Sample  ID 

Matrix 

Collected 

Received 

440-20194-1 

S7-W7  comp-080912 

Solid 

08/09/12  14:30 

08/10/12  09:45 

OM4901 

S7-W7  COMP-080912  (440-20 

Soil 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Case  Narrative 


TestAmerica  Job  ID:  440-20194-1 


Job  ID:  440-20194-1 

Laboratory:  TestAmerica  Irvine 


Narrative 

Job  Narrative 
440-20194-1 


Comments 

No  additional  comments. 

Receipt 

The  sample  was  received  on  8/10/2012  9:45  AM;  the  sample  arrived  in  good  condition,  properly  preserved  and,  where  required,  on  ice. 

The  temperature  of  the  cooler  at  receipt  was  4.7°  C. 

Metals 

Method(s)  6020:  The  matrix  spike  /  matrix  spike  duplicate  (MS/MSD)  recoveries  for  batch  440-45443  were  outside  control  limits  for  Mo,  Ag, 
Co,  Se,  Sb,  V,  Tl,  Cr,  Cd,  Be,  Pb,  and  Cu.  The  associated  laboratory  control  sample  (LCS)  recovery  met  acceptance  criteria. 

Method(s)  6020:  The  method  blank  for  preparation  batch  440-45443  contained  Cu  above  the  reporting  limit  (RL).  The  associated 
sample(s)  contained  detects  for  this  analyte  at  concentrations  greater  than  10X  the  value  found  in  the  method  blank;  therefore, 
re-extraction  and/or  re-analysis  of  samples  was  not  performed. 

No  other  analytical  or  quality  issues  were  noted. 

Subcontract  non-Sister 

No  analytical  or  quality  issues  were  noted. 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-20194-1 


Client  Sample  ID:  S7-W7  comp-080912  Lab  Sample  ID:  440-20194-1 

Date  Collected:  08/09/12  14:30  Matrix:  Solid 

Date  Received:  08/10/12  09:45 


Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

5.9 

B 

0.51 

0.051 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Arsenic 

0.98 

0.51 

0.46 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Barium 

380 

0.51 

0.15 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Beryllium 

0.14 

J 

0.30 

0.051 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Cadmium 

12 

0.51 

0.051 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Chromium 

38 

1.0 

0.41 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Cobalt 

4.6 

0.51 

0.051 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Copper 

790 

B 

1.0 

0.25 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Lead 

75 

B 

0.51 

0.10 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Molybdenum 

5.5 

B 

1.0 

0.10 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Nickel 

68 

1.0 

0.25 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Selenium 

0.37 

J 

1.0 

0.25 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Thallium 

0.13 

J 

0.51 

0.10 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Vanadium 

5.4 

1.0 

0.41 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Zinc 

1800 

100 

20 

mg/Kg 

08/15/12  09:49 

08/16/12  12:08 

200 

Antimony 

31 

1.0 

0.15 

mg/Kg 

08/15/12  09:49 

08/16/12  10:36 

20 

Method:  7471 A  -  Mercury  (CVAA) 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

ND 

0.020 

0.012 

mg/Kg 

08/15/12  13:45 

08/16/12  15:12 

i 

Client  Sample  ID:  S7-W7  COMP-080912  (440-20  Lab  Sample  ID:  OM4901 

Date  Collected:  Matrix:  Soil 

Date  Received: 


Method:  EPA  8290  mod.  -  EPA  8290  mod. 


Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

1,2,3,4,6,7,8-Hepta  CDD 

720 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

1,2,3,4,6,7,8-Hepta  CDF 

2190 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

1,2,3,4,7,8,9-Hepta  CDF 

151 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDD 

89 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

1680 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

145 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

560 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

157 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

34  J 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

1,2,3,7,8-Penta  CDD 

113 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

1,2,3,7,8-Penta  CDF 

505 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

800 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

893 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

2,3,7,8-Tetra  CDD 

46 

20 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

2,3,7,8-Tetra  CDF 

A6813 

20 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

2,3,7,8-Tetra  CDF 

446 

10 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

Octa  CDD 

1070 

100 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

Octa  CDF 

606 

100 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

Total  Hepta  CDD 

1560 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

Total  Hepta  CDF 

2990 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

Total  Hexa  CDD 

2310 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

Total  Hexa  CDF 

6090 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

Total  Penta  CDD 

1910 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

Total  Penta  CDF 

10900 

50 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-20194-1 


Client  Sample  ID:  S7-W7  COMP-080912  (440-20  Lab  Sample  ID:  OM4901 


Date  Collected:  Matrix:  Soil 

Date  Received: 


Method:  EPA  8290  mod.  - 

Analyte 

EPA  8290  mod.  (Continued) 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Total  Tetra  ODD 

2220 

20 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

Total  Tetra  CDF 

14700 

20 

pg/g 

08/17/12  00:00 

08/29/12  00:00 

i 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

56 

40.135 

08/17/12  00:00 

08/29/12  00:00 

i 

C13-1 234678  HeptaCDF 

58 

40.135 

08/17/12  00:00 

08/29/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

48 

40.135 

08/17/12  00:00 

08/29/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

47 

40-135 

08/17/12  00:00 

08/29/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

59 

40-135 

08/17/12  00:00 

08/29/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

54 

40-135 

08/17/12  00:00 

08/29/12  00:00 

i 

C13-2378  TetraCDD 

58 

40-135 

08/17/12  00:00 

08/29/12  00:00 

i 

C13-2378  TetraCDF 

58 

40-135 

08/17/12  00:00 

08/29/12  00:00 

i 

C13-2378  TetraCDF 

62 

40-135 

08/17/12  00:00 

08/30/12  00:00 

i 

C13-OCDD 

60 

40-135 

08/17/12  00:00 

08/29/12  00:00 

i 

TestAmerica  Irvine 

9/4/201 2 
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Lab  Chronicle 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-20194-1 

Project/Site:  Waste  to  Energy 


Client  Sample  ID 

:  S7-W7  comp-080912 

Lab  Sample  ID:  440-20194-1 

Date  Collected:  08/09/12  14:30 

Date  Received:  08/10/12  09:45 

Matrix:  Solid 

Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method  Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

3050B 

1.97  g 

50  mL 

45443 

08/15/12  09:49 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

45822 

08/16/12  10:36 

NH 

TAL  IRV 

Total/NA 

Analysis 

6020 

200 

45822 

08/16/12  12:08 

NH 

TAL  IRV 

Total/NA 

Prep 

7471 A 

0.50  g 

50  mL 

45489 

08/15/12  13:45 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

1 

45911 

08/16/12  15:12 

DB 

TAL  IRV 

Client  Sample  ID 

:  S7-W7  COMP-080912  (440-20 

Lab  Sample  ID:  OM4901 

Date  Collected: 

Date  Received: 

Matrix:  Soil 

Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method  Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

NA 

i 

2952263_P 

08/17/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

i 

2952263 

08/29/12  00:00 

OBC 

Total/NA 

Prep 

NA 

i 

29551 00_P 

08/17/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

i 

2955100 

08/30/12  00:00 

AGU 

Laboratory  References: 


SC0127  =  Aquatic  Testing  Laboratories,  4350  Transport  #107,  Ventura,  CA  93003 

TAL  IRV  =  TestAmerica  Irvine,  17461  Derian  Ave,  Suite  100,  Irvine,  CA  92614-5817,  TEL  (949)261-1022 
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TestAmerica  Irvine 

9/4/201 2 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-20194-1 


Method:  6020  -  Metals  (ICP/MS) 


Lab  Sample  ID:  MB  440-45443/1 -A  A20 

Matrix:  Solid 

Analysis  Batch:  45822 

MB 

Analyte  Result 

MB 

Qualifier 

RL 

MDL 

Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  45443 

D  Prepared  Analyzed  Dil  Fac 

Silver 

0.0728 

j 

0.50 

0.050 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Arsenic 

ND 

0.50 

0.45 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Barium 

ND 

0.50 

0.15 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Beryllium 

ND 

0.30 

0.050 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Cadmium 

ND 

0.50 

0.050 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Chromium 

ND 

0.99 

0.40 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Cobalt 

ND 

0.50 

0.050 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Copper 

1.25 

0.99 

0.25 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Lead 

0.129 

j 

0.50 

0.099 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Molybdenum 

0.683 

j 

0.99 

0.099 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Nickel 

ND 

0.99 

0.25 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Selenium 

ND 

0.99 

0.25 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Thallium 

ND 

0.50 

0.099 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Vanadium 

ND 

0.99 

0.40 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Zinc 

ND 

9.9 

2.0 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Antimony 

ND 

0.99 

0.15 

mg/Kg 

08/15/12  09:49 

08/16/12  10:31 

20 

Lab  Sample  ID:  LCS  440-45443/2-A  A20 

Client  Sample 

ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  45822 

Prep  Batch: 

45443 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier  Unit 

D  %Rec 

Limits 

Silver 

25.0 

22.1 

mg/Kg 

88 

80.120 

Arsenic 

50.0 

45.9 

mg/Kg 

92 

80.120 

Barium 

50.0 

47.0 

mg/Kg 

94 

80.120 

Beryllium 

50.0 

43.7 

mg/Kg 

87 

80-120 

Cadmium 

50.0 

46.3 

mg/Kg 

93 

80-120 

Chromium 

50.0 

47.5 

mg/Kg 

95 

80-120 

Cobalt 

50.0 

48.3 

mg/Kg 

97 

80-120 

Copper 

50.0 

48.8 

mg/Kg 

98 

80-120 

Lead 

50.0 

48.1 

mg/Kg 

96 

80-120 

Molybdenum 

50.0 

46.1 

mg/Kg 

92 

80-120 

Nickel 

50.0 

48.0 

mg/Kg 

96 

80-120 

Selenium 

50.0 

44.2 

mg/Kg 

88 

80-120 

Thallium 

50.0 

47.5 

mg/Kg 

95 

80-120 

Vanadium 

50.0 

46.8 

mg/Kg 

94 

80-120 

Zinc 

50.0 

46.2 

mg/Kg 

92 

80-120 

Antimony 

50.0 

46.8 

mg/Kg 

94 

80.120 

Lab  Sample  ID:  440-20194-1  MS 

Client  Sample 

D:  S7-W7  comp-080912 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  45822 

Prep  Batch: 

45443 

Sample 

Sample 

Spike 

MS  MS 

%Rec. 

Analyte 

Result 

Qualifier 

Added 

Result  Qualifier  Unit 

D  %Rec 

Limits 

Silver 

5.9 

B 

25.1 

23.3  F 

mg/Kg 

69 

80-120 

Arsenic 

0.98 

50.3 

41.2 

mg/Kg 

80 

80-120 

Barium 

380 

50.3 

418  4 

mg/Kg 

66 

80-120 

Beryllium 

0.14 

J 

50.3 

38.5  F 

mg/Kg 

76 

80-120 

Cadmium 

12 

50.3 

51.0  F 

mg/Kg 

78 

80-120 

Chromium 

38 

50.3 

76.1  F 

mg/Kg 

76 

80-120 
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TestAmerica  Irvine 

9/4/201 2 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-20194-1 


Method:  6020  -  Metals  (ICP/MS)  (Continued) 


Lab  Sample  ID:  440-20194-1  MS 
Matrix:  Solid 

Analysis  Batch:  45822 

Analyte 

Sample 

Result 

Sample 

Qualifier 

Spike 

Added 

MS 

Result 

MS 

Qualifier 

Unit 

Client  Sample  ID:  S7-W7  comp-080912 
Prep  Type:  Total/NA 
Prep  Batch:  45443 

%Rec. 

D  %Rec  Limits 

Cobalt 

4.6 

50.3 

44.3 

F 

mg/Kg 

79 

80-120 

Copper 

790 

B 

50.3 

401 

4 

mg/Kg 

-783 

80-120 

Lead 

75 

B 

50.3 

115 

F 

mg/Kg 

78 

80-120 

Molybdenum 

5.5 

B 

50.3 

43.0 

F 

mg/Kg 

75 

80-120 

Nickel 

68 

50.3 

108 

mg/Kg 

80 

80-120 

Selenium 

0.37 

J 

50.3 

36.9 

F 

mg/Kg 

73 

80-120 

Thallium 

0.13 

J 

50.3 

23.6 

F 

mg/Kg 

47 

80.120 

Vanadium 

5.4 

50.3 

45.1 

F 

mg/Kg 

79 

80.120 

Antimony 

31 

50.3 

48.4 

F 

mg/Kg 

35 

80.120 

Lab  Sample  ID:  440-20194-1  MS 

Client  Sample  ID:  S7-W7  comp-080912 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  45822 

Prep  Batch:  45443 

Sample 

Sample 

Spike 

MS 

MS 

%Rec. 

Analyte 

Result 

Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Zinc 

1800 

50.3 

1910 

4 

mg/Kg 

282 

80-120 

Lab  Sample  ID:  440-20194-1  MSD 

Client  Sample  ID:  S7-W7  comp-080912 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  45822 

Prep  Batch:  45443 

Sample 

Sample 

Spike 

MSD 

MSD 

%Rec. 

RPD 

Analyte 

Result 

Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

RPD  Limit 

Silver 

5.9 

B 

25.3 

27.2 

mg/Kg 

84 

80-120 

16  20 

Arsenic 

0.98 

50.5 

43.5 

mg/Kg 

84 

80-120 

6  20 

Barium 

380 

50.5 

472 

4 

mg/Kg 

172 

80-120 

12  20 

Beryllium 

0.14 

J 

50.5 

40.7 

mg/Kg 

80 

80-120 

6  20 

Cadmium 

12 

50.5 

55.7 

mg/Kg 

87 

80-120 

9  20 

Chromium 

38 

50.5 

81.2 

mg/Kg 

86 

80-120 

6  20 

Cobalt 

4.6 

50.5 

47.4 

mg/Kg 

85 

80-120 

7  20 

Copper 

790 

B 

50.5 

532 

4  F 

mg/Kg 

-520 

80-120 

28  20 

Lead 

75 

B 

50.5 

123 

mg/Kg 

94 

80-120 

7  20 

Molybdenum 

5.5 

B 

50.5 

46.5 

mg/Kg 

81 

80.120 

8  20 

Nickel 

68 

50.5 

115 

mg/Kg 

93 

80.120 

6  20 

Selenium 

0.37 

J 

50.5 

39.0 

F 

mg/Kg 

77 

80.120 

6  20 

Thallium 

0.13 

J 

50.5 

26.1 

F 

mg/Kg 

51 

80-120 

10  20 

Vanadium 

5.4 

50.5 

48.3 

mg/Kg 

85 

80-120 

7  20 

Antimony 

31 

50.5 

53.2 

F 

mg/Kg 

44 

80-120 

9  20 

Lab  Sample  ID:  440-20194-1  MSD 

Client  Sample  ID:  S7-W7  comp-080912 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  45822 

Prep  Batch:  45443 

Sample 

Sample 

Spike 

MSD 

MSD 

%Rec. 

RPD 

Analyte 

Result 

Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

RPD  Limit 

Zinc 

1800 

50.5 

2040 

4 

mg/Kg 

532 

80-120 

6  20 
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TestAmerica  Irvine 

9/4/201 2 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-20194-1 


Method:  7471 A  -  Mercury  (CVAA) 

Lab  Sample  ID:  MB  440-45489/1  -A 

Client  Sample  ID:  Method  Blank 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  45911 

Prep  Batch: 

45489 

MB  MB 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Mercury 

ND 

0.020 

0.012 

mg/Kg 

08/15/12  13:45 

08/16/12  14:55 

i 

Lab  Sample  ID:  LCS  440-45489/2-A 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  45911 

Prep  Batch: 

45489 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

Mercury 

0.800 

0.741 

mg/Kg 

93 

80.120 

Method:  EPA  8290  mod.  -  EPA  8290  mod. 

Lab  Sample  ID:  2952263-BLK 

Client  Sample  ID:  Method  Blank 

Matrix:  Soil 

Prep  Type:  Total/NA 

Analysis  Batch:  2952263 

Prep  Batch:  2952263_P 

Blank  Blank 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

1 ,2,3,4,6,7,8-Hepta  CDD 

0.84  J 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

1 ,2,3,4,6,7,8-Hepta  CDF 

ND  A6718 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

1 ,2,3,4,7,8,9-Hepta  CDF 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDD 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

1 ,2,3,7,8-Penta  CDD 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

1 ,2,3,7,8-Penta  CDF 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

2,3,7,8-Tetra  CDD 

ND 

8.9 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

2,3,7,8-Tetra  CDF 

ND 

8.9 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

Octa  CDD 

ND  A6718 

44 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

Octa  CDF 

1.23  J 

44 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

Total  Hepta  CDD 

1.44  J 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

Total  Hepta  CDF 

ND  A6718 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

Total  Hexa  CDD 

ND  A6718 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

Total  Hexa  CDF 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

Total  Penta  CDD 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

Total  Penta  CDF 

ND 

22 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

Total  Tetra  CDD 

ND 

8.9 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

Total  Tetra  CDF 

ND 

8.9 

pg/g 

08/17/12  00:00 

08/30/12  00:00 

i 

Blank  Blank 

Surrogate  %Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1234678  HeptaCDD 

81 

40  -  135 

08/17/12  00:00 

08/30/12  00:00 

i 

C13-1 234678  HeptaCDF 

84 

40-135 

08/17/12  00:00 

08/30/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

78 

40  -  135 

08/17/12  00:00 

08/30/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

75 

40-135 

08/17/12  00:00 

08/30/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

105 

40  -  135 

08/17/12  00:00 

08/30/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

83 

40-135 

08/17/12  00:00 

08/30/12  00:00 

i 
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TestAmerica  Irvine 

9/4/201 2 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-20194-1 


Method:  EPA  8290  mod.  -  EPA  8290  mod.  (Continued) 


Lab  Sample  ID:  2952263-BLK 

Client  Sample  ID:  Method  Blank 

Matrix:  Soil 

Prep  Type:  Total/NA 

Analysis  Batch:  2952263 

Blank 

Blank 

Prep  Batch:  2952263_P 

Surrogate 

%Recovery 

Qualifier 

Limits 

Prepared 

Analyzed  Dil  Fac 

C13-2378  TetraCDD 

91 

40.135 

08/17/12  00:00 

08/30/12  00:00  1 

C13-2378  TetraCDF 

79 

40.135 

08/17/12  00:00 

08/30/12  00:00  1 

C13-OCDD 

74 

40.135 

08/17/12  00:00 

08/30/12  00:00  1 

Lab  Sample  ID:  2952263-LCS 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Soil 

Prep  Type:  Total/NA 

Analysis  Batch:  2952263 

Prep  Batch:  2952263_P 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

1 ,2,3,4,6,7,8-Hepta  CDD 

100 

113 

pg/g 

113 

80  -  140 

1 ,2,3,4,6,7,8-Hepta  CDF 

100 

106 

pg/g 

106 

80  -  140 

1 ,2,3,4,7,8,9-Hepta  CDF 

100 

105 

pg/g 

105 

80  -  140 

1,2,3,4,7,8-Hexa  CDD 

100 

125 

pg/g 

125 

80  -  140 

1,2,3,4,7,8-Hexa  CDF 

100 

113 

pg/g 

113 

80  -  140 

1,2,3,6,7,8-Hexa  CDD 

100 

114 

pg/g 

114 

80  -  140 

1,2,3,6,7,8-Hexa  CDF 

100 

110 

pg/g 

110 

80  -  140 

1,2,3,7,8,9-Hexa  CDD 

100 

132 

pg/g 

132 

80  -  140 

1,2,3,7,8,9-Hexa  CDF 

100 

115 

pg/g 

115 

80  -  140 

1 ,2,3,7,8-Penta  CDD 

100 

121 

pg/g 

121 

80  -  140 

1 ,2,3,7,8-Penta  CDF 

100 

115 

pg/g 

115 

80  -  140 

2,3,4,6,7,8-Hexa  CDF 

100 

105 

pg/g 

105 

80  -  140 

2,3,4,7,8-Penta  CDF 

100 

118 

pg/g 

118 

80 . 140 

2,3,7,8-Tetra  CDD 

100 

108 

pg/g 

108 

80 . 140 

2,3,7,8-Tetra  CDF 

100 

105 

pg/g 

105 

80 . 140 

Octa  CDD 

100 

109 

pg/g 

109 

80  -  140 

Octa  CDF 

LCS  LCS 

100 

110 

pg/g 

110 

80  -  140 

Surrogate 

°%Recovery  Qualifier 

Limits 

C13-1 234678  HeptaCDD 

61 

40-135 

C13-1 234678  HeptaCDF 

62 

40-135 

Cl 3-1 23478  HexaCDF 

55 

40-135 

Cl 3-1 23678  HexaCDD 

56 

40.135 

Cl 3-1 2378  PentaCDD 

74 

40.135 

Cl 3-1 2378  PentaCDF 

62 

40.135 

C13-2378  TetraCDD 

64 

40-135 

C13-2378  TetraCDF 

57 

40-135 

C13-OCDD 

59 

40-135 

— 

Lab  Sample  ID:  29551 00-BLK 

Client  Sample  ID:  Method  Blank 

Matrix:  Soil 

Prep  Type:  Total/NA 

Analysis  Batch:  2955100 

Blank 

Blank 

Prep  Batch:  29551 00_P 

Analyte 

Result 

Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed  Dil  Fac 

2,3,7,8-Tetra  CDF 

ND 

3.3 

pg/g 

08/17/12  00:00 

08/30/12  00:00  1 

Blank 

Blank 

Surrogate 

%Recovery 

Qualifier 

Limits 

Prepared 

Analyzed  Dil  Fac 

C13-2378  TetraCDF 

71 

40-135 

08/17/12  00:00 

08/30/12  00:00  1 
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TestAmerica  Irvine 

9/4/201 2 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Association  Summary 


TestAmerica  Job  ID:  440-20194-1 


Metals 

Prep  Batch:  45443 


Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-20194-1 

S7-W7  comp-080912 

Total/NA 

Solid 

3050B 

440-20194-1  MS 

S7-W7  comp-080912 

Total/NA 

Solid 

3050B 

440-20194-1  MSD 

S7-W7  comp-080912 

Total/NA 

Solid 

3050B 

LCS  440-45443/2-A  *20 

Lab  Control  Sample 

Total/NA 

Solid 

3050B 

MB  440-45443/1 -A  *20 

Method  Blank 

Total/NA 

Solid 

3050B 

Prep  Batch:  45489 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-20194-1 

S7-W7  comp-080912 

Total/NA 

Solid 

7471 A 

LCS  440-45489/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

MB  440-45489/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

Analysis  Batch:  45822 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-20194-1 

S7-W7  comp-080912 

Total/NA 

Solid 

6020 

45443 

440-20194-1 

S7-W7  comp-080912 

Total/NA 

Solid 

6020 

45443 

440-20194-1  MS 

S7-W7  comp-080912 

Total/NA 

Solid 

6020 

45443 

440-20194-1  MS 

S7-W7  comp-080912 

Total/NA 

Solid 

6020 

45443 

440-20194-1  MSD 

S7-W7  comp-080912 

Total/NA 

Solid 

6020 

45443 

440-20194-1  MSD 

S7-W7  comp-080912 

Total/NA 

Solid 

6020 

45443 

LCS  440-45443/2-A  *20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

45443 

MB  440-45443/1 -A  *20 

Method  Blank 

Total/NA 

Solid 

6020 

45443 

Analysis  Batch:  45911 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-20194-1 

S7-W7  comp-080912 

Total/NA 

Solid 

7471 A 

45489 

LCS  440-45489/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

45489 

MB  440-45489/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

45489 

Subcontract 

Analysis  Batch:  2952263 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2952263-BLK 

Method  Blank 

Total/NA 

Soil 

EPA  8290  mod. 

2952263_P 

2952263-LCS 

Lab  Control  Sample 

Total/NA 

Soil 

EPA  8290  mod. 

2952263_P 

OM4901 

S7-W7  COMP-080912  (440-20 

Total/NA 

Soil 

EPA  8290  mod. 

2952263_P 

Analysis  Batch:  2955100 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2955100-BLK 

Method  Blank 

Total/NA 

Soil 

EPA  8290  mod. 

29551 00_P 

OM4901 

S7-W7  COMP-080912  (440-20 

Total/NA 

Soil 

EPA  8290  mod. 

29551 00_P 

Prep  Batch:  2952263_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2952263-BLK 

Method  Blank 

Total/NA 

Soil 

NA 

2952263-LCS 

Lab  Control  Sample 

Total/NA 

Soil 

NA 

OM4901 

S7-W7  COMP-080912  (440-20 

Total/NA 

Soil 

NA 

Prep  Batch:  29551 00_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2955100-BLK 

Method  Blank 

Total/NA 

Soil 

NA 

OM4901 

S7-W7  COMP-080912  (440-20 

Total/NA 

Soil 

NA 
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TestAmerica  Irvine 

9/4/201 2 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Definitions/Glossary 


TestAmerica  Job  ID:  440-20194-1 


Qualifiers 


Metals 

Qualifier 

Qualifier  Description 

j 

Result  is  less  than  the  RL  but  greater  than  or  equal  to  the  MDL  and  the  concentration  is  an  approximate  value. 

B 

Compound  was  found  in  the  blank  and  sample. 

F 

MS  or  MSD  exceeds  the  control  limits 

4 

MS,  MSD:  The  analyte  present  in  the  original  sample  is  4  times  greater  than  the  matrix  spike  concentration;  therefore,  control  limits  are  not 

F 

applicable. 

RPD  of  the  MS  and  MSD  exceeds  the  control  limits 

Subcontract 

Qualifier 

Qualifier  Description 

j 

Estimated  concentration  between  the  EDL  and  RDL 

A6813 

RT  >  3  seconds  -  PCDD/DF  analysis  -  Peak  detected  exceeds  expected  retention  time  (from  internal  standard)  by  greater  than  3  seconds. 

A6718 

EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 

Glossary 


Abbreviation 

These  commonly  used  abbreviations  may  or  may  not  be  present  in  this  report. 

» 

Listed  under  the  "D"  column  to  designate  that  the  result  is  reported  on  a  dry  weight  basis 

%R 

Percent  Recovery 

CNF 

Contains  no  Free  Liquid 

DL,  RA,  RE,  IN 

EDL 

Indicates  a  Dilution,  Reanalysis,  Re-extraction,  or  additional  Initial  metals/anion  analysis  of  the  sample 

Estimated  Detection  Limit 

EPA 

United  States  Environmental  Protection  Agency 

MDL 

Method  Detection  Limit 

ML 

Minimum  Level  (Dioxin) 

ND 

Not  detected  at  the  reporting  limit  (or  MDL  or  EDL  if  shown) 

PQL 

Practical  Quantitation  Limit 

QC 

Quality  Control 

RL 

Reporting  Limit 

RPD 

Relative  Percent  Difference,  a  measure  of  the  relative  difference  between  two  points 

TEF 

Toxicity  Equivalent  Factor  (Dioxin) 

TEQ 

Toxicity  Equivalent  Quotient  (Dioxin) 

TestAmerica  Irvine 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Certification  Summary 


TestAmerica  Job  ID:  440-20194-1 


Laboratory:  TestAmerica  Irvine 

All  certifications  held  by  this  laboratory  are  listed.  Not  all  certifications  are  applicable  to  this  report. 


Authority 

Program 

EPA  Region 

Certification  ID 

Expiration  Date 

Arizona 

State  Program 

9 

AZ0671 

10-13-12 

California 

LA  Cty  Sanitation  Districts 

9 

10256 

01-31-13 

California 

NELAC 

9 

1108CA 

01-31-13 

California 

State  Program 

9 

2706 

06-30-14 

Guam 

State  Program 

9 

Cert.  No.  12.002r 

01-23-13 

Hawaii 

State  Program 

9 

N/A 

01-31-13 

Nevada 

State  Program 

9 

CA015312007A 

07-31-12 

New  Mexico 

State  Program 

6 

N/A 

01-31-12 

Northern  Mariana  Islands 

State  Program 

9 

MP0002 

01-31-13 

Oregon 

NELAC 

10 

4005 

09-12-12 

USDA 

Federal 

P330-09-00080 

06-06-14 
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IVl  e\ 


ei  m 


Attention:  Amy  Harris 

TestAmerica 
17461  Derian  Ave 
Suite  100 
Irvine,  CA 
USA  92614 


Success  Through  Science® 


Your  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 

Your  C.O.C.  #:  na 


CERTIFICATE  OF  ANALYSIS 

MAXXAM  JOB  #:  B2C3715 

Received:  2012/08/15, 11 :35 


Report  Date:  2012/08/30 


Sample  Matrix:  Soil 
#  Samples  Received:  1 


Analyses 

Quantity 

Date 

Extracted 

Date 

Analyzed 

Laboratory  Method 

Method 

Reference 

Dioxins/Furans  in  Soil  (8290)  (1) 

1 

2012/08/17 

2012/08/29 

BRL  SOP-00406 

EPA  8290  mod. 

2378TCDF  Confirmation  in  Soil 

1 

N/A 

2012/08/30 

BRL  SQP-00406 

EPA  8290  mod. 

*  RPDs  calculated  using  raw  data.  The  rounding  of  final  results  may  result  in  the  apparent  difference. 
(1)  Soils  are  reported  on  a  dry  weight  basis  unless  otherwise  specified. 

Confirmatory  runs  for  2,3,7,8-TCDF  are  performed  only  if  the  primary  result  is  greater  than  the  RDL. 


U  =  Undetected  at  the  limit  of  quantitation. 

J  =  Estimated  concentration  between  the  EDL  &  RDL. 
B  =  Blank  Contamination. 

Q  =  One  or  more  quality  control  criteria  failed. 


Encryption  Key 


Please  direct  all  questions  regarding  this  Certificate  of  Analysis  to  your  Project  Manager. 

Ivana  Vukovic,  Env  Project  Manager 
Email:  IVukovic@maxxam.ca 
Phone#  (905)817-5700 


Maxxam  has  procedures  in  place  to  guard  against  improper  use  of  the  electronic  signature  and  have  the  required  "signatories",  as  per  section 
5.10.2  of  ISO/IEC  17025:2005(E),  signing  the  reports.  For  Service  Group  specific  validation  please  refer  to  the  Validation  Signature  Page. 

Maxxam  Analytics  Inc.  is  a  NELAC  accredited  laboratory.  Certificate  #  CANA001.  Use  of  the  NELAC  logo  however  does  not  insure  that 
Maxxam  is  accredited  for  all  of  the  methods  indicated.  This  certificate  shall  not  be  reproduced  except  in  full,  without  the  written  approval  of 
Maxxam  Analytics  Inc.  Maxxam  has  procedures  in  place  to  guard  against  improper  use  of  the  electronic  signature  and  have  the  required 
"signatories",  as  per  section. 


Total  cover  pages:  1 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:B2C3715  Client  Project  #:  44006380 

Report  Date:  2012/08/30  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OM4901 

Sampling  Date 

2012/08/09 

14:30 

COC  Number 

na 

TOXIC  EQUIVALENCY 

#  of 

Units 

S7-W7 

COMP-080912 

(440-20194-1) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

46 

12 

1.00 

46.0 

2952263 

20 

1,2,3,7,8-Penta  CDD 

pg/g 

113 

23 

1.00 

113 

2952263 

50 

1 ,2,3,4,7,8-Hexa  CDD 

pg/g 

89 

12 

0.100 

8.90 

2952263 

50 

1 ,2,3,6,7,8-Hexa  CDD 

pg/g 

145 

10 

0.100 

14.5 

2952263 

50 

1 ,2,3,7,8,9-Hexa  CDD 

pg/g 

157 

10 

0.100 

15.7 

2952263 

50 

1 ,2,3,4,6,7,8-Hepta  CDD 

pg/g 

720 

8.2 

0.0100 

7.20 

2952263 

50 

Octa  CDD 

pg/g 

1070 

16 

0.000300 

0.321 

2952263 

100 

Total  Tetra  CDD 

pg/g 

2220 

12 

2952263 

20 

Total  Penta  CDD 

pg/g 

1910 

23 

2952263 

50 

Total  Hexa  CDD 

pg/g 

2310 

11 

2952263 

50 

Total  Hepta  CDD 

pg/g 

1560 

8.2 

2952263 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

2400  U  (1) 

2400 

0.100 

240 

2952263 

20 

1,2,3,7,8-Penta  CDF 

pg/g 

505 

17 

0.0300 

15.2 

2952263 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

893 

18 

0.300 

268 

2952263 

50 

1 ,2,3,4,7,8-Hexa  CDF 

pg/g 

1680 

10 

0.100 

168 

2952263 

50 

1 ,2,3,6,7,8-Hexa  CDF 

pg/g 

560 

9.8 

0.100 

56.0 

2952263 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

800 

11 

0.100 

80.0 

2952263 

50 

1 ,2,3,7,8,9-Hexa  CDF 

pg/g 

34  J 

13 

0.100 

3.40 

2952263 

50 

1 ,2,3,4,6,7,8-Hepta  CDF 

pg/g 

2190 

7.4 

0.0100 

21.9 

2952263 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

151 

9.5 

0.0100 

1.51 

2952263 

50 

Octa  CDF 

pg/g 

606 

13 

0.000300 

0.182 

2952263 

100 

Total  Tetra  CDF 

pg/g 

14700 

12 

2952263 

20 

Total  Penta  CDF 

pg/g 

10900 

17 

2952263 

50 

Total  Hexa  CDF 

pg/g 

6090 

11 

2952263 

50 

Total  Hepta  CDF 

pg/g 

2990 

8.3 

2952263 

50 

Confirmation  2,3,7,8-Tetra  CDF 

pg/g 

446 

3.9 

0.100 

44.6 

2955100 

N/A 

EDL  =  Estimated  Detection  Limit 
QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 
TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WFIO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 

( 1  )  RT  >  3  seconds  -  PCDD/DF  analysis  -  Peak  detected  exceeds  expected  retention  time  (from  internal  standard)  by 
greater  than  3  seconds. 
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Success  Through  Science® 


IVl  at  7*^^  m 

Maxxam  Job  #:B2C3715 
Report  Date:  2012/08/30 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OM4901 

Sampling  Date 

2012/08/09 

14:30 

COC  Number 

na 

TOXIC  EQUIVALENCY 

#  of 

Units 

S7-W7 

COMP-080912 

(440-20194-1) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

864 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

56 

2952263 

Cl  3-1 234678  HeptaCDF  ** 

% 

58 

2952263 

Cl  3-1 23478  HexaCDF 

% 

48 

2952263 

Cl  3-1 23678  HexaCDD 

% 

47 

2952263 

Cl  3-1 2378  PentaCDD 

% 

59 

2952263 

Cl  3-1 2378  PentaCDF 

% 

54 

2952263 

Cl  3-2378  TetraCDD 

% 

58 

2952263 

Cl  3-2378  TetraCDF 

% 

58 

2952263 

C13-OCDD 

% 

60 

2952263 

Confirmation  Cl  3-2378  TetraCDF 

% 

62 

2955100 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  Ei  m 

Maxxam  Job  #:B2C3715 
Report  Date:  2012/08/30 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


Test  Summary 


Maxxam  ID  OM4901  Collected  2012/08/09 

Sample  ID  S7-W7  COMP-080912  (440-20194-1)  Shipped 

Matrix  Soil  Received  2012/08/15 


Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2952263 

2012/08/17 

2012/08/29 

Owen  Cosby 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

2955100 

N/A 

2012/08/30 

Anqel  Guerrero 
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Success  Through  Science® 


IVl  a  m 

Maxxam  Job  #:B2C3715 
Report  Date:  2012/08/30 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


GENERAL  COMMENTS 

Sample  OM4901-01 :  Results  are  based  on  Dry  Wt. 

Moisture  was  not  available  in  the  LIMS  system  to  calculate  concentrations  on  a  wet  weight  basis. 


Results  relate  only  to  the  items  tested. 
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Success  Through  Science® 


TestAmerica 
Attention:  Amy  Harris 
Client  Project  #:  44006380 
P.O.  #: 


Site  Location:  WASTE  TO  ENERGY 


Quality  Assurance  Report 

Maxxam  Job  Number:  GB2C3715 


QA/QC 

Batch 

Num  Init 

QC  Type 

Parameter 

Date 

Analyzed 

yyyy/mm/dd 

Value  %Fteccvery 

Units 

QC  Limits 

2952263  OBC 

Spiked  Blank 

Cl  3-1 234678  HeptaCDD 

2012/08/28 

61 

% 

40  -  135 

Cl  3-1 234678  HeptaCDF 

2012/08/28 

62 

% 

40  -  135 

Cl  3-1 23478  HexaCDF 

2012/08/28 

55 

% 

40-135 

Cl  3-1 23678  HexaCDD 

2012/08/28 

56 

% 

40  -  135 

Cl  3-1 2378  PentaCDD 

2012/08/28 

74 

% 

40-135 

Cl  3-1 2378  PentaCDF 

2012/08/28 

62 

% 

40-135 

Cl  3-2378  TetraCDD 

2012/08/28 

64 

% 

40  -  135 

Cl  3-2378  TetraCDF 

2012/08/28 

57 

% 

40  -  135 

C13-OCDD 

2012/08/28 

59 

% 

40-135 

2,3,7,8-Tetra  CDD 

2012/08/28 

108 

% 

80  -  140 

1,2,3,7,8-Penta  CDD 

2012/08/28 

121 

% 

80  -  140 

1 ,2,3,4,7,8-Hexa  CDD 

2012/08/28 

125 

% 

80-140 

1 ,2,3,6,7,8-Hexa  CDD 

2012/08/28 

114 

% 

80-140 

1,2,3,7,8,9-HexaCDD 

2012/08/28 

132 

% 

80  -  140 

1,2,3,4,6,7,8-Hepta  CDD 

2012/08/28 

113 

% 

80-140 

Octa  CDD 

2012/08/28 

109 

% 

80-140 

2,3,7,8-Tetra  CDF 

2012/08/28 

105 

% 

80  -  140 

1,2,3,7,8-Penta  CDF 

2012/08/28 

115 

% 

80  -  140 

2,3,4,7,8-Penta  CDF 

2012/08/28 

118 

% 

80-140 

1 ,2,3,4,7,8-Hexa  CDF 

2012/08/28 

113 

% 

80  -  140 

1 ,2,3,6,7,8-Hexa  CDF 

2012/08/28 

110 

% 

80  -  140 

2,3,4,6,7,8-Hexa  CDF 

2012/08/28 

105 

% 

80-140 

1 ,2,3,7,8,9-Hexa  CDF 

2012/08/28 

115 

% 

80-140 

1,2,3,4,6,7,8-Hepta  CDF 

2012/08/28 

106 

% 

80  -  140 

1 ,2,3,4,7,8,9-Hepta  CDF 

2012/08/28 

105 

% 

80-140 

Octa  CDF 

2012/08/28 

110 

% 

80-140 

Method  Blank 

Cl  3-1 234678  HeptaCDD 

2012/08/28 

81 

% 

40  -  135 

Cl  3-1 234678  HeptaCDF 

2012/08/28 

84 

% 

40  -  135 

Cl  3-1 23478  HexaCDF 

2012/08/28 

78 

% 

40-135 

Cl  3-1 23678  HexaCDD 

2012/08/28 

75 

% 

40  -  135 

Cl  3-1 2378  PentaCDD 

2012/08/28 

105 

% 

40  -  135 

Cl  3-1 2378  PentaCDF 

2012/08/28 

83 

% 

40-135 

Cl  3-2378  TetraCDD 

2012/08/28 

91 

% 

40-135 

Cl  3-2378  TetraCDF 

2012/08/28 

79 

% 

40  -  135 

C13-OCDD 

2012/08/28 

74 

% 

40  -  135 

2,3,7,8-Tetra  CDD 

2012/08/28 

0.45  U,  EDL=0.45 

pg/g 

1,2,3,7,8-Penta  CDD 

2012/08/28 

0.54  U,  EDL=0.54 

pg/g 

1 ,2,3,4,7,8-Hexa  CDD 

2012/08/28 

0.65  U,  EDL=0.65 

pg/g 

1 ,2,3,6,7,8-Hexa  CDD 

2012/08/28 

0.58  U,  EDL=0.58 

pg/g 

1,2,3,7,8,9-HexaCDD 

2012/08/28 

0.58  U,  EDL=0.58 

pg/g 

1,2,3,4,6,7,8-Hepta  CDD 

2012/08/28 

0.84  J,  EDL=0.46 

pg/g 

Octa  CDD 

2012/08/28 

4.7  U,  EDL=4.7  (1) 

pg/g 

Total  Tetra  CDD 

2012/08/28 

0.45  U,  EDL=0.45 

pg/g 

Total  Penta  CDD 

2012/08/28 

0.54  U,  EDL=0.54 

pg/g 

Total  Hexa  CDD 

2012/08/28 

2.7  U,  EDL=2.7  (1) 

pg/g 

Total  Hepta  CDD 

2012/08/28 

1.44  J,  EDL=0.46 

pg/g 

2,3,7,8-Tetra  CDF 

2012/08/28 

0.37  U,  EDL=0.37 

pg/g 

1,2,3,7,8-Penta  CDF 

2012/08/28 

0.51  U,  EDL=0.51 

pg/g 

2,3,4,7,8-Penta  CDF 

2012/08/28 

0.53  U,  EDL=0.53 

pg/g 

1 ,2,3,4,7,8-Hexa  CDF 

2012/08/28 

0.49  U,  EDL=0.49 

pg/g 

1 ,2,3,6,7,8-Hexa  CDF 

2012/08/28 

0.47  U,  EDL=0.47 

pg/g 

2,3,4,6,7,8-Hexa  CDF 

2012/08/28 

0.53  U,  EDL=0.53 

pg/g 

1 ,2,3,7,8,9-Hexa  CDF 

2012/08/28 

0.60  U,  EDL=0.60 

pg/g 

1,2,3,4,6,7,8-Hepta  CDF 

2012/08/28 

0.70  U,  EDL=0.70  (1) 

pg/g 

1 ,2,3,4,7,8,9-Hepta  CDF 

2012/08/28 

0.51  U,  EDL=0.51 

pg/g 
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IVl  a  m 


Success  Through  Science® 


TestAmerica 
Attention:  Amy  Harris 
Client  Project  #:  44006380 
P.O.  #: 

Site  Location:  WASTE  TO  ENERGY 

Quality  Assurance  Report  (Continued) 

Maxxam  Job  Number:  GB2C3715 


QA/QC 

Batch 

Num  Init 

QC  Type 

Parameter 

Date 

Analyzed 

yyyv/mm/dd 

Value  %Recovery 

Units 

QC  Limits 

2952263  OBC 

Method  Blank 

Octa  CDF 

2012/08/28 

1.23  J,  EDL=0.51 

pg/g 

Total  Tetra  CDF 

2012/08/28 

0.37  U,  EDL=0.37 

pg/g 

Total  Penta  CDF 

2012/08/28 

0.52  U,  EDL=0.52 

pg/g 

Total  Hexa  CDF 

2012/08/28 

0.52  U,  EDL=0.52 

pg/g 

Total  Hepta  CDF 

2012/08/28 

0.79  U,  EDL=0.79  (1) 

pg/g 

2955100  AGU 

Method  Blank 

Confirmation  Cl  3-2378  TetraCDF 

2012/08/30 

71 

% 

40-135 

Confirmation  2,3,7,8-Tetra  CDF 

2012/08/30 

0.56  U,  EDL=0.56 

pg/g 

Spiked  Blank:  A  blank  matrix  to  which  a  known  amount  of  the  analyte  has  been  added.  Used  to  evaluate  analyte  recovery. 

Method  Blank: 

A  blank  matrix  containing  all  reagents  used  in  the  analytical  procedure.  Used  to  identify  laboratory  contamination. 

Surrogate:  A  pure  or  isotopically  labeled  compound  whose  behavior  mirrors  the  analytes  of  interest.  Used  to  evaluate  extraction  efficiency. 

(  1  )  EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 
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Date: 


LABORATORY  REPORT 


August  20,  2012 


Testing 

<Q£  \  Laboratories 


t  I  Aquatic 


“dedicated  to  providing  quality  aquatic  toxicity  testing 


Client:  TestAmerica,  Irvine 


4350  Transport  Street,  Unit  107 
Ventura,  CA  93003 
(805)  650-0546  FAX  (805)  650-0756 


17461  Derian  Ave.,  Suite  100 
Irvine,  CA  92614 
Attn:  Amy  Harris 


CA  DOHS  ELAP  Cert.  No.:  1775 


Laboratory  No.: 
Job  No.: 

Sample  ID.: 

Sample  Control: 


Sample  Analysis: 


Result  Summary: 


Quality  Control: 


A- 1208 1407-001 

440-20194-1 

440-20194-1 


The  samples  were  received  by  ATL  in  a  chilled  state,  with  the  chain  of  custody 
record  attached. 

Date  Sampled:  08/09/12 

Date  Received:  08/14/12 

Date  Tested:  08/16/12  to  08/20/12 


The  following  analyses  were  performed  on  your  sample: 

CCR  Title  22  Fathead  Minnow  Hazardous  Waste  Screen  Bioassay  (Polisini  &  Miller  1988). 

Attached  are  the  test  data  generated  from  the  analysis  of  your  sample.  All  testing 
was  conducted  under  the  direct  supervision  of  Joseph  A.  LeMay. 


Sample  ID.  Results 

440-20194-1  PASS  (LC50  >  750  mg/1) 


Reviewed  and  approved  by: 


Laboratory  No.: 
Job  No.: 

Sample  ID.: 

Sample  Control: 


Sample  Analysis: 


Result  Summary: 


Quality  Control: 


This  report  pertains  only  to  the  samples  investigated  and  does  not  necessarily  apply  to  other  apparently  identical  or  similar  materials.  This  report  is  submitted  for  the  exclusive  use  of  the 
client  to  whom  it  is  addressed.  Any  reproduction  of  this  report  or  use  of  the  2a®4  ©(advertising  or  publicity  purpose  without  authorization  is  prohibited.  9/4/201  2 


FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIOASSAY 

Lab  No.:  A(to*  lHv7-o<?  I _ 

Client/ID:  TA  Lfiro -l  o  (JfJL  ~c  ~  1 


Aquatic 
Testing 

QC  \  Laboratories 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:  Q. "r  &  ;  min:  &A(  ;  max:  <?■}(  . 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/I. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


Date/Time: 

Analyst: 

INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

%~l  6 '  (  X  fa'k) 

7-()~ 

%-VQ'll  Hoc 

z 

_ 

_ 

2 

~/.4  ■ 

°c 

DO 

pH 

°c 

DO 

pH 

#D 

°C 

DO 

’pH 

#  D 

°C 

DO  ' 

pH 

#  D 

°c/ 

FD0/.ll-pfi , 

Control  A 

'io.T 

$■! 

*>.c 

r,T 

0 

b  1 

O 

So./ 

T  ( 

O 

— 

2o.7j 

n 

tP 

O 

Control  B 

£<JL 

M 

&  ( 

0 

<W 

t  0 

0 

*7 

t.  ( 

O 

To.l 

$.7 

t\ 

o 

400  mg/1  A 

\  T 

1 

f.y 

f'7 

$.} 

0 

l>.7 

$.0 

0 

h.  f, 

to 

<3> 

Tfi.  b 

%S 

to 

O 

400  mg/1  B 

77 

*.5T 

*>.(> 

jf.jr 

0 

3,  / 

0 

M 

z  ( 

O 

20.1 

$■1 

8.1 

0 

750  mg/1  A 

9  r 

f' 

*>■7 

0 

to.  7 

$.  «r 

$.(, 

0 

2b.  1 

?•  ? 

zx 

O 

1 p.t 

Ih. 

8.6 

o 

750  mg/1  B 

$.  1 

0 

It  i 

f-9 

$4 

0 

sy 

o 

Tjo,5> 

11 

ts 

o 

pH  Control 

2J.( 

%0 

* 

*4 

*2. 

f,  1 

o 

*».  7 

s.6 

0 

&  7 

«,  7 

%  y 

e 

Ton 

gl 

IH 

o 

Comments:  Extraction  method:  Mechanical  shaking  __F_,  *  f3*  ~  I 

None  (aqueous  solution)  _ -  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1  02.  Test  Aerated:  Yes  /  No  pH  Control  adjusted  with  HCl/NaOH  to  pH  similar  to  sample  tanks 


Total  Number  Dead 

Control 

0  v  o 

400  mg/1 

0  /20 

750  mg/1 

0  /20 

CONTROL 

HIGH  CONCENTRATION 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

■}  [  mg/1  CaCO., 

If  If  mg/I  CaCO, 

3  JL  m&d  CaCO, 

^  Of  mg/I  CaCO, 

Final 

3  mg/1  CaCO, 

bf  oj  mg/i  CaCOj 

72-  mg/lCaCO, 

IQ  7  mg/'  CaCO, 

RESULTS 

(the  checked  result  applies  based  on  fish  survival  rates ) 

"Z 

PASSED 

LC50  >  750  mg/1  (<40%  dead  in  750  mg/1  cone.) 

hff> 

FAILED 

^40%  dead  in  750  mg/1  (close  to  passing  -  definitive  test  recommended) 

r'fK 

FAILED 

LC50  <  400  mg/1  (>60%  dead  in  400  mg/1  cone.) 
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Login  Sample  Receipt  Checklist 


Client:  JT3  LLC 


Login  Number:  20194 
List  Number:  1 
Creator:  King,  Ronald 

Question 

Radioactivity  either  was  not  measured  or,  if  measured,  is  at  or  below 
background 

The  cooler's  custody  seal,  if  present,  is  intact. 

The  cooler  or  samples  do  not  appear  to  have  been  compromised  or 
tampered  with. 

Samples  were  received  on  ice. 

Cooler  Temperature  is  acceptable. 

Cooler  Temperature  is  recorded. 

COC  is  present. 

COC  is  filled  out  in  ink  and  legible. 

COC  is  filled  out  with  all  pertinent  information. 

Is  the  Field  Sampler's  name  present  on  COC? 

There  are  no  discrepancies  between  the  sample  IDs  on  the  containers  and 
the  COC. 

Samples  are  received  within  Holding  Time. 

Sample  containers  have  legible  labels. 

Containers  are  not  broken  or  leaking. 

Sample  collection  date/times  are  provided. 

Appropriate  sample  containers  are  used. 

Sample  bottles  are  completely  filled. 

Sample  Preservation  Verified. 

There  is  sufficient  vol.  for  all  requested  analyses,  incl.  any  requested 
MS/MSDs 

VOA  sample  vials  do  not  have  headspace  or  bubble  is  <6mm  (1/4")  in 
diameter. 

Multiphasic  samples  are  not  present. 

Samples  do  not  require  splitting  or  compositing. 

Residual  Chlorine  Checked. 


Answer  Comment 

N/A 

N/A 

True 

True 

True 

True 

True 

True 

True 

False  Not  on  coc 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

N/A 

True 

True 

N/A 


Job  Number:  440-20194-1 

List  Source:  TestAmerica  Irvine 


TestAmerica  Irvine 
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Links 


Review  your  project 
results  through 

Total  Access 


Have  a  Question? 


Ask 


The 


Exoert 


Visit  us  at: 

www.testamericainc.com 


I 


TestAmerica 

THE  LEADER  IN  ENVIRONMENTAL  TESTING 


ANALYTICAL  REPORT 

TestAmerica  Laboratories,  Inc. 

TestAmerica  Irvine 
17461  Derian  Ave 
Suite  100 

Irvine,  CA  92614-5817 
Tel:  (949)261-1022 

TestAmerica  Job  ID:  440-21267-1 

Client  Project/Site:  Waste  to  Energy 

For: 

JT3  LLC 

5  E  Popson,  Bldg  2650  A 
Edwards  AFB,  California  93524 

Attn:  Mr.  Brian  Stone 

(jj^ 

Authorized  for  release  by: 

9/12/2012  3:15:02  PM 

Amy  Harris 
Project  Manager  I 

amy.harris@testamericainc.com 


The  test  results  in  this  report  meet  all  2003  NELAC  and  2009  TNI  requirements  for  accredited 
parameters,  exceptions  are  noted  in  this  report.  This  report  may  not  be  reproduced  except  in  full, 
and  with  written  approval  from  the  laboratory.  For  questions  please  contact  the  Project  Manager 
at  the  e-mail  address  or  telephone  number  listed  on  this  page. 

This  report  has  been  electronically  signed  and  authorized  by  the  signatory.  Electronic  signature  is 
intended  to  be  the  legally  binding  equivalent  of  a  traditionally  handwritten  signature. 

Results  relate  only  to  the  items  tested  and  the  sample(s)  as  received  by  the  laboratory. 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Table  of  Contents 


TestAmerica  Job  ID:  440-21267-1 


Cover  Page .  1 

Table  of  Contents .  2 
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Client  Sample  Results .  4 

Chronicle .  6 

QC  Sample  Results .  7 

QC  Association .  10 

Definitions .  11 

Certification  Summary .  12 

Subcontract  Data .  13 

Chain  of  Custody .  16 

Receipt  Checklists .  17 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Sample  Summary 


TestAmerica  Job  ID:  440-21267-1 


Lab  Sample  ID 

Client  Sample  ID 

Matrix 

Collected 

Received 

440-21267-1 

S8-W8-comp-08221 2 

Solid 

08/22/12  10:35 

08/23/12  09:50 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-21267-1 


Client  Sample  ID:  S8-W8-comp-082212  Lab  Sample  ID:  440-21267-1 

Date  Collected:  08/22/12  10:35  Matrix:  Solid 

Date  Received:  08/23/12  09:50 


Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

10 

0.50 

0.050 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Arsenic 

1.1 

0.50 

0.45 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Barium 

470 

0.50 

0.15 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Beryllium 

0.27 

j 

0.30 

0.050 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Cadmium 

31 

0.50 

0.050 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Chromium 

46 

1.0 

0.40 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Cobalt 

4.0 

0.50 

0.050 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Copper 

310 

1.0 

0.25 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Lead 

210 

B 

0.50 

0.10 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Molybdenum 

7.6 

1.0 

0.10 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Nickel 

72 

1.0 

0.25 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Selenium 

ND 

1.0 

0.25 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Thallium 

ND 

0.50 

0.10 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Vanadium 

4.5 

1.0 

0.40 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Zinc 

2800 

50 

10 

mg/Kg 

08/29/12  08:00 

08/30/12  09:49 

100 

Antimony 

32 

B 

1.0 

0.15 

mg/Kg 

08/29/12  08:00 

08/29/12  18:55 

20 

Method:  7471 A  -  Mercury  (CVAA) 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

ND 

0.020 

0.012 

mg/Kg 

08/23/12  12:50 

08/24/12  14:39 

i 

Method:  EPA  8290  mod.  -  EPA  8290  mod. 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1,2,3,4,6,7,8-HeptaCDD 

685 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

1,2,3,4,6,7,8-Hepta  CDF 

838 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

1 ,2,3,4,7,8,9-Hepta  CDF 

58.1 

j 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

1 ,2,3,4,7,8-Hexa  CDD 

84 

j 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

281 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

155 

j 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

275 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

113 

j 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

10.1 

j 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

1 ,2,3,7,8-Penta  CDD 

96.2 

j 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

1 ,2,3,7,8-Penta  CDF 

181 

j 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

386 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

364 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

2,3,7,8-Tetra  CDD 

A0409 

78 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

2,3,7,8-Tetra  CDF 

A0205 

78 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

2,3,7,8-Tetra  CDF 

186 

16 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

Octa  CDD 

643 

390 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

Octa  CDF 

159 

J 

390 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

Total  Hepta  CDD 

1620 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

Total  Hepta  CDF 

1170 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

Total  Hexa  CDD 

3270 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

Total  Hexa  CDF 

3060 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

Total  Penta  CDD 

2900 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

Total  Penta  CDF 

4690 

200 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

Total  Tetra  CDD 

2230 

78 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 

Total  Tetra  CDF 

6950 

78 

pg/g 

09/01/12  00:00 

09/07/12  00:00 

i 
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TestAmerica  Irvine 

9/12/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-21267-1 


Client  Sample  ID:  S8-W8-comp-082212  Lab  Sample  ID:  440-21267-1 

Date  Collected:  08/22/12  10:35  Matrix:  Solid 

Date  Received:  08/23/12  09:50 


Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

79 

40-135 

09/01/12  00:00 

09/07/12  00:00 

i 

C13-1 234678  HeptaCDF 

84 

40-135 

09/01/12  00:00 

09/07/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

75 

40-135 

09/01/12  00:00 

09/07/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

72 

40-135 

09/01/12  00:00 

09/07/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

78 

40-135 

09/01/12  00:00 

09/07/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

72 

40-135 

09/01/12  00:00 

09/07/12  00:00 

i 

C13-2378  TetraCDD 

74 

40.135 

09/01/12  00:00 

09/07/12  00:00 

i 

C13-2378  TetraCDF 

73 

40.135 

09/01/12  00:00 

09/07/12  00:00 

i 

C13-2378  TetraCDF 

69 

40.135 

09/01/12  00:00 

09/10/12  00:00 

i 

C13-OCDD 

77 

40-135 

09/01/12  00:00 

09/07/12  00:00 

i 

TestAmerica  Irvine 

Page  5  of  17  9/12/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Lab  Chronicle 


TestAmerica  Job  ID:  440-21267-1 


Client  Sample  ID:  S8-W8-comp-082212  Lab  Sample  ID:  440-21267-1 

Date  Collected:  08/22/12  10:35  Matrix:  Solid 

Date  Received:  08/23/12  09:50 


Prep  Type 

Batch 

Type 

Batch 

Method 

Run 

Dil 

Factor 

Initial 

Amount 

Final 

Amount 

Batch 

Number 

Prepared 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

7471 A 

0.50  g 

50  mL 

47195 

08/23/12  12:50 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

i 

47725 

08/24/12  14:39 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

2.01  g 

50  mL 

48546 

08/29/12  08:00 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

48863 

08/29/12  18:55 

RC 

TAL  IRV 

Total/NA 

Analysis 

6020 

100 

48944 

08/30/12  09:49 

RC 

TAL  IRV 

Total/NA 

Prep 

NA 

1 

2965689_P 

09/01/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2965689 

09/10/12  00:00 

AGU 

Total/NA 

Prep 

NA 

1 

2963365_P 

09/01/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2963365 

09/07/12  00:00 

OBC 

Laboratory  References: 

SC0127  =  Aquatic  Testing  Laboratories,  4350  Transport  #107,  Ventura,  CA  93003 

TAL  IRV  =  TestAmerica  Irvine,  17461  DerianAve,  SuitelOO,  Irvine,  CA  92614-581 7,  TEL  (949)261-1022 
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TestAmerica  Irvine 

9/12/2012 


QC  Sample  Results 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-21267-1 

Project/Site:  Waste  to  Energy 


Method:  6020  -  Metals  (ICP/MS) 

Lab  Sample  ID:  MB  440-48546/1 -A  A20 

Client  Sample  ID:  Method  Blank 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  48863 

MB  MB 

Prep  Batch: 

48546 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Silver 

ND 

0.49 

0.049 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Arsenic 

ND 

0.49 

0.44 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Barium 

ND 

0.49 

0.15 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Beryllium 

ND 

0.30 

0.049 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Cadmium 

ND 

0.49 

0.049 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Chromium 

ND 

0.99 

0.39 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Cobalt 

ND 

0.49 

0.049 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Copper 

ND 

0.99 

0.25 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Lead 

0.102  J 

0.49 

0.099 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Molybdenum 

ND 

0.99 

0.099 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Nickel 

ND 

0.99 

0.25 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Selenium 

ND 

0.99 

0.25 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Thallium 

ND 

0.49 

0.099 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Vanadium 

ND 

0.99 

0.39 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Zinc 

ND 

9.9 

2.0 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Antimony 

0.162  J 

0.99 

0.15 

mg/Kg 

08/29/12  08:00 

08/29/12  18:19 

20 

Lab  Sample  ID:  LCS  440-48546/2-A  A20 

Client  Sample 

ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  48863 

Prep  Batch: 

48546 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier  Unit 

D  %Rec 

Limits 

Silver 

25.0 

22.2 

mg/Kg 

89 

80.120 

Arsenic 

50.0 

46.2 

mg/Kg 

92 

80.120 

Barium 

50.0 

47.6 

mg/Kg 

95 

80.120 

Beryllium 

50.0 

42.8 

mg/Kg 

86 

80-120 

Cadmium 

50.0 

46.5 

mg/Kg 

93 

80-120 

Chromium 

50.0 

48.2 

mg/Kg 

96 

80-120 

Cobalt 

50.0 

46.7 

mg/Kg 

93 

80-120 

Copper 

50.0 

47.2 

mg/Kg 

94 

80-120 

Lead 

50.0 

49.2 

mg/Kg 

98 

80-120 

Molybdenum 

50.0 

46.2 

mg/Kg 

92 

80-120 

Nickel 

50.0 

46.9 

mg/Kg 

94 

80-120 

Selenium 

50.0 

44.3 

mg/Kg 

89 

80-120 

Thallium 

50.0 

48.5 

mg/Kg 

97 

80-120 

Vanadium 

50.0 

46.5 

mg/Kg 

93 

80-120 

Zinc 

50.0 

46.4 

mg/Kg 

93 

80-120 

Antimony 

50.0 

46.7 

mg/Kg 

93 

80.120 

Method:  7471 A  -  Mercury  (CVAA) 

Lab  Sample  ID:  MB  440-47195/1-A 
Matrix:  Solid 

Analysis  Batch:  47725 

Analyte 

MB  MB 

Result  Qualifier 

RL 

MDL  Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  47195 

D  Prepared  Analyzed  Dil  Fac 

Mercury 

ND 

0.020 

0.012  mg/Kg 

08/23/12  12:50 

08/24/12  13:44  1 
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TestAmerica  Irvine 

9/12/2012 


Client:  JT3  LLC 

Project/Site:  Waste  to  Energy 

QC  Sample  Results 

TestAmerica  Job  ID:  440-21267-1 

Method:  7471A  -  Mercury  (CVAA)  (Continued) 

Lab  Sample  ID:  LCS  440-47195/2-A 

Matrix:  Solid 

Analysis  Batch:  47725 

Analyte 

Spike 

Added 

LCS  LCS 

Result  Qualifier  Unit 

Client  Sample  ID:  Lab  Control  Sample 
Prep  Type:  Total/NA 
Prep  Batch:  47195 

%Rec. 

D  %Rec  Limits 

Mercury 

0.800 

0.757  mg/Kg 

95  80-  120 

Method:  EPA  8290  mod.  -  EPA  8290  mod. 

Lab  Sample  ID:  2963365-BLK  Client  Sample  ID:  Method  Blank 

Matrix:  Soil  Prep  Type:  Total/NA 

Analysis  Batch:  2963365  Prep  Batch:  2963365_P 

Blank  Blank 


Analyte 

Result 

Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

1 ,2,3,4,6,7,8-Hepta  ODD 

6.42 

j 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

1 ,2,3,4,6,7,8-Hepta  CDF 

2.72 

j 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

1 ,2,3,4,7,8,9-Hepta  CDF 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDD 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

1 ,2,3,7,8-Penta  CDD 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

1 ,2,3,7,8-Penta  CDF 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

2,3,7,8-Tetra  CDD 

ND 

13 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

2,3,7,8-Tetra  CDF 

11.7 

j 

13 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

Octa  CDD 

37.1 

j 

67 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

Octa  CDF 

ND 

A0409 

67 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

Total  Hepta  CDD 

10.1 

J 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

Total  Hepta  CDF 

2.72 

J 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

Total  Hexa  CDD 

ND 

A0409 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

Total  Hexa  CDF 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

Total  Penta  CDD 

ND 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

Total  Penta  CDF 

6.5 

J 

33 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

Total  Tetra  CDD 

ND 

A0409 

13 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

Total  Tetra  CDF 

25 

13 

pg/g 

09/01/12  00:00 

09/10/12  00:00 

i 

Blank 

Blank 

Surrogate 

%Recovery 

Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

54 

40-135 

09/01/12  00:00 

09/10/12  00:00 

i 

C13-1 234678  HeptaCDF 

52 

40-135 

09/01/12  00:00 

09/10/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

51 

40-135 

09/01/12  00:00 

09/10/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

49 

40-135 

09/01/12  00:00 

09/10/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

55 

40-135 

09/01/12  00:00 

09/10/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

48 

40-135 

09/01/12  00:00 

09/10/12  00:00 

i 

C13-2378  TetraCDD 

49 

40-135 

09/01/12  00:00 

09/10/12  00:00 

i 

C13-2378  TetraCDF 

46 

40-135 

09/01/12  00:00 

09/10/12  00:00 

i 

C13-OCDD 

50 

40-135 

09/01/12  00:00 

09/10/12  00:00 

i 
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TestAmerica  Irvine 

9/12/2012 


QC  Sample  Results 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-21267-1 

Project/Site:  Waste  to  Energy 


Method:  EPA  8290  mod.  - 

EPA  8290  mod.  (Continued) 

Lab  Sample  ID:  2963365-LCS 
Matrix:  Soil 

Analysis  Batch:  2963365 

Spike 

LCS 

LCS 

Client  Sample  ID:  Lab  Control  Sample 
Prep  Type:  Total/NA 
Prep  Batch:  2963365_P 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

1 ,2,3,4,6,7,8-Hepta  CDD 

100 

93 

pg/g 

93 

80  -  140 

1 ,2,3,4,6,7,8-Hepta  CDF 

100 

94 

pg/g 

94 

80  -  140 

1 ,2,3,4,7,8,9-Hepta  CDF 

100 

97 

pg/g 

97 

80  -  140 

1,2,3,4,7,8-Hexa  CDD 

100 

104 

pg/g 

104 

80 . 140 

1,2,3,4,7,8-Hexa  CDF 

100 

97 

pg/g 

97 

80 . 140 

1,2,3,6,7,8-Hexa  CDD 

100 

103 

pg/g 

103 

80 . 140 

1,2,3,6,7,8-Hexa  CDF 

100 

92 

pg/g 

92 

80  -  140 

1,2,3,7,8,9-Hexa  CDD 

100 

106 

pg/g 

106 

80  -  140 

1,2,3,7,8,9-Hexa  CDF 

100 

97 

pg/g 

97 

80  -  140 

1 ,2,3,7,8-Penta  CDD 

100 

104 

pg/g 

104 

80  -  140 

1 ,2,3,7,8-Penta  CDF 

100 

106 

pg/g 

106 

80  -  140 

2,3,4,6,7,8-Hexa  CDF 

100 

91 

pg/g 

91 

80  -  140 

2,3,4,7,8-Penta  CDF 

100 

111 

pg/g 

111 

80  -  140 

2,3,7,8-Tetra  CDD 

100 

93 

pg/g 

93 

80  -  140 

2,3,7,8-Tetra  CDF 

100 

97 

pg/g 

97 

80  -  140 

Octa  CDD 

100 

102 

pg/g 

102 

80  -  140 

Octa  CDF 

LCS  LCS 

100 

105 

pg/g 

105 

80  -  140 

Surrogate 

°%Recovery  Qualifier 

Limits 

C13-1 234678  HeptaCDD 

79 

40-135 

C13-1 234678  HeptaCDF 

80 

40-135 

Cl 3-1 23478  HexaCDF 

77 

40-135 

Cl 3-1 23678  HexaCDD 

73 

40-135 

Cl 3-1 2378  PentaCDD 

91 

40-135 

Cl 3-1 2378  PentaCDF 

81 

40-135 

C13-2378  TetraCDD 

84 

40-135 

C13-2378  TetraCDF 

77 

40-135 

C13-OCDD 

77 

40-135 

— 

Lab  Sample  ID:  2965689-BLK 
Matrix:  Soil 

Analysis  Batch:  2965689 

Blank  Blank 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  2965689_P 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed  Dil  Fac 

2,3,7,8-Tetra  CDF 

ND 

13 

pg/g 

09/01/12  00:00 

09/10/12  00:00  1 

Blank  Blank 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed  Dil  Fac 

C13-2378  TetraCDF 

in 

40-135 

09/01/12  00:00 

09/10/12  00:00  1 
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TestAmerica  Irvine 

9/12/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Association  Summary 


TestAmerica  Job  ID:  440-21267-1 


Metals 

Prep  Batch:  47195 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-21267-1 

S8-W8-com  p-0822 12 

Total/NA 

Solid 

7471 A 

LCS  440-47 195/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

MB  440-47195/1-A 

Method  Blank 

Total/NA 

Solid 

7471 A 

Analysis  Batch:  47725 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-21267-1 

S8-W8-com  p-0822 12 

Total/NA 

Solid 

7471 A 

47195 

LCS  440-47 195/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

47195 

MB  440-47195/1-A 

Method  Blank 

Total/NA 

Solid 

7471 A 

47195 

Prep  Batch:  48546 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-21267-1 

S8-W8-com  p-0822 12 

Total/NA 

Solid 

3050B 

LCS  440-48546/2-A  *20 

Lab  Control  Sample 

Total/NA 

Solid 

3050B 

MB  440-48546/1 -A  *20 

Method  Blank 

Total/NA 

Solid 

3050B 

Analysis  Batch:  48863 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-21267-1 

S8-W8-com  p-0822 1 2 

Total/NA 

Solid 

6020 

48546 

LCS  440-48546/2-A  *20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

48546 

MB  440-48546/1 -A  *20 

Method  Blank 

Total/NA 

Solid 

6020 

48546 

Analysis  Batch:  48944 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-21267-1 

S8-W8-com  p-0822 12 

Total/NA 

Solid 

6020 

48546 

Subcontract 

Analysis  Batch:  2963365 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2963365-BLK 

Method  Blank 

Total/NA 

Soil 

EPA  8290  mod. 

2963365_P 

2963365-LCS 

Lab  Control  Sample 

Total/NA 

Soil 

EPA  8290  mod. 

2963365_P 

440-21267-1 

S8-W8-com  p-0822 12 

Total/NA 

Solid 

EPA  8290  mod. 

2963365_P 

Analysis  Batch:  2965689 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2965689-BLK 

Method  Blank 

Total/NA 

Soil 

EPA  8290  mod. 

2965689_P 

440-21267-1 

S8-W8-com  p-0822 12 

Total/NA 

Solid 

EPA  8290  mod. 

2965689_P 

Prep  Batch:  2963365_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2963365-BLK 

Method  Blank 

Total/NA 

Soil 

NA 

2963365-LCS 

Lab  Control  Sample 

Total/NA 

Soil 

NA 

440-21267-1 

S8-W8-com  p-0822 12 

Total/NA 

Solid 

NA 

Prep  Batch:  2965689_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2965689-BLK 

Method  Blank 

Total/NA 

Soil 

NA 

440-21267-1 

S8-W8-com  p-0822 1 2 

Total/NA 

Solid 

NA 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Definitions/Glossary 


TestAmerica  Job  ID:  440-21267-1 


Qualifiers 

Metals 

Qualifier 

Qualifier  Description 

B 

Compound  was  found  in  the  blank  and  sample. 

J 

Result  is  less  than  the  RL  but  greater  than  or  equal  to  the  MDL  and  the  concentration  is  an  approximate  value. 

Subcontract 

Qualifier 

Qualifier  Description 

j 

Estimated  concentration  between  the  EDL  and  RDL 

A0409 

EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 

A0205 

RT  >  3  seconds  -  PCDD/DF  analysis  -  Peak  detected  exceeds  expected  retention  time  (from  internal  standard)  by  greater  than  3  seconds. 

Glossary 


Abbreviation 

These  commonly  used  abbreviations  may  or  may  not  be  present  in  this  report. 

* 

Listed  under  the  "D"  column  to  designate  that  the  result  is  reported  on  a  dry  weight  basis 

%R 

Percent  Recovery 

CNF 

Contains  no  Free  Liquid 

DL,  RA,  RE,  IN 

EDL 

Indicates  a  Dilution,  Reanalysis,  Re-extraction,  or  additional  Initial  metals/anion  analysis  of  the  sample 

Estimated  Detection  Limit 

EPA 

United  States  Environmental  Protection  Agency 

MDL 

Method  Detection  Limit 

ML 

Minimum  Level  (Dioxin) 

ND 

Not  detected  at  the  reporting  limit  (or  MDL  or  EDL  if  shown) 

PQL 

Practical  Quantitation  Limit 

QC 

Quality  Control 

RL 

Reporting  Limit 

RPD 

Relative  Percent  Difference,  a  measure  of  the  relative  difference  between  two  points 

TEF 

Toxicity  Equivalent  Factor  (Dioxin) 

TEQ 

Toxicity  Equivalent  Quotient  (Dioxin) 

TestAmerica  Irvine 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Certification  Summary 


TestAmerica  Job  ID:  440-21267-1 


Laboratory:  TestAmerica  Irvine 

All  certifications  held  by  this  laboratory  are  listed.  Not  all  certifications  are  applicable  to  this  report. 


Authority 

Program 

EPA  Region 

Certification  ID 

Expiration  Date 

Arizona 

State  Program 

9 

AZ0671 

10-13-12 

California 

LA  Cty  Sanitation  Districts 

9 

10256 

01-31-13 

California 

NELAC 

9 

1108CA 

01-31-13 

California 

State  Program 

9 

2706 

06-30-14 

Guam 

State  Program 

9 

Cert.  No.  12.002r 

01-23-13 

Hawaii 

State  Program 

9 

N/A 

01-31-13 

Nevada 

State  Program 

9 

CA015312007A 

07-31-12 

New  Mexico 

State  Program 

6 

N/A 

01-31-12 

Northern  Mariana  Islands 

State  Program 

9 

MP0002 

01-31-13 

Oregon 

NELAC 

10 

4005 

09-12-13 

USDA 

Federal 

P330-09-00080 

06-06-14 
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LABORATORY  REPORT 


Date: 


August  29,  2012 


===A  Testing 
<QC  \  Laboratories 


atI  Aquatic 


“dedicated  to  providing  quality  aquatic  toxicity  testing  " 


Client:  TestAmerica,  Irvine 


17461  Derian  Ave.,  Suite  100 
Irvine,  CA  92614 
Attn:  Amy  Harris 


4350  Transport  Street,  Unit  107 
Ventura,  CA  93003 
(805)  650-0546  FAX  (805)  650-0756 

CA  DOHS  ELAP  Cert.  No.:  1775 


Laboratory  No.: 
Job  No.: 

Sample  ID.: 

Sample  Control: 


Sample  Analysis: 


Result  Summary: 


Quality  Control: 


A- 12082402-001 

440-21267-1 

440-21267-1 

The  samples  were  received  by  ATL  in  a  chilled  state,  with  the  chain  of  custody 
record  attached. 

Date  Sampled:  08/22/12 

Date  Received:  08/24/12 

Date  Tested:  08/25/12  to  08/29/12 

The  following  analyses  were  performed  on  your  sample: 

CCR  Title  22  Fathead  Minnow  Hazardous  Waste  Screen  Bioassay  (Polisini  &  Miller  1988). 

Attached  are  the  test  data  generated  from  the  analysis  of  your  sample.  All  testing 
was  conducted  under  the  direct  supervision  of  Joseph  A.  LeMay. 


Sample  ID.  Results 

440-21267-1  PASS  (LC50  >  750  mg/1) 


Reviewed  and  approved  by: 


Laboratory  No.: 
Job  No.: 

Sample  ID.: 

Sample  Control: 


Sample  Analysis: 


Result  Summary: 


Quality  Control: 


This  report  pertains  only  to  the  samples  investigated  and  does  not  necessarily  apply  to  other  apparently  identical  or  similar  materials.  This  report  is  submitted  for  the  exclusive  use  of  the 
client  to  whom  it  is  addressed.  Any  reproduction  of  this  report  or  use  of  the  (b^^Dgoijy^  ig|ne|  Apr  advertising  or  publicity  purpose  without  authorization  is  prohibited  *|  2/201  2 


FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIO  ASSAY 


Lab  No.:  fc_  ^0^2  -  v  p  | 

Client/ID:  TA-  V  W  -  212A2-1  1 


H  -  - 


0  ftT-l  I2- 

TEST  SUMMARY 


t  I  Aquatic 
Testing 


Laboratories 


Species:  Pimephales promelas.  .  . 

Fish  weight  (gm):  av:  0-~2  6  ;  min:  Q'^\\  max:  0'  'I  . 
Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DF1S  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


Date/Time: 

Analyst: 

INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

{(00 

<2.-17-  IZ  loOt> 

toy? 

a 

_ 

°C  ^ 

DO 

pH 

°C 

DO 

PH 

#  D 

°C  DO  pH  #  D 

°c 

DO*"  pH 

#  D 

°c 

i>3 

PH 

#  D 

Control  A 

70^ 

yx 

’toJ) 

ft.  $ 

0 

2b5 

n 

o 

hfL 

l ii± 

f.l 

8.8 

lj2 

Control  B 

7P  A 

Z.l 

9  1 

S-0 

o 

2o*7 

7-% 

0 

M.c? 

L£ 

2b.  1 

a 

o 

400  mg/1  A 

7M 

H-i 

<rf 

X.l 

9,7 

ft? 

o 

w 

8.1 

5,0 

o 

zoA 

9.7 

7 A 

o 

c? 

400  mg/1  B 

20,1 

*>.(, 

9.) 

O 

2 '0.1 

8.1 

o 

lo.  H 

6-7 

ft.o 

o 

6? 

750  mg/1  A 

20-7 

ps* 

ivM 

&A 

%(> 

o 

1p.% 

s.t 

n 

o 

%.£ 

M 

0 

£-L 

0 

750  mg/1  B 

70-^ 

(6  A 

Vf 

%% 

U 

o 

8.1 

Uel 

0 

?(,o 

S.7 

0 

«7 

(9 

pH  Control 

2  0,1 

$6 

If 

To 

&6 

O 

1 o.% 

U 

%.y 

o 

V,  ( 

r-7 

2.5" 

o 

2  V 

0 

Comments:  Extraction  method:  Mechanical  shaking  X  .  >  1 0-0 

None  (aqueous  solution)  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1  02.  Test  Aerated:  ^  /  No  »~pH  Control  adjusted  with  HCl/NaOH  to  pH  similar  to  sample  tanks 


Total  Number  Dead 

Control 

rS>  '20 

400  mg/1 

Q  120 

750  mg/1 

CL?  120 

CONTROL 

HIGH  CONCENTRATION 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

3  2  mg/l  CaCO, 

V  cf  mg/l  CaCO, 

^  mg/l  CaCO, 

mg/l  CaCO, 

Final 

^  ^  mg/l  CaCO, 

V  y  mg/l  CaCO, 

S'  mg/l  CaCO, 

|  mg/l  CaCO, 

RESULTS 

(the  checked  result  applies  based  on  fish  survival  rates  ) 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/I  cone.) 

FAILED 

£40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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Form  No.  CA-C-W1-002,  dated  04/07/201 1 


Login  Sample  Receipt  Checklist 


Client:  JT3  LLC 


Login  Number:  21267 
List  Number:  1 
Creator:  Freitag,  Kevin  R 

Question 

Radioactivity  either  was  not  measured  or,  if  measured,  is  at  or  below 
background 

The  cooler's  custody  seal,  if  present,  is  intact. 

The  cooler  or  samples  do  not  appear  to  have  been  compromised  or 
tampered  with. 

Samples  were  received  on  ice. 

Cooler  Temperature  is  acceptable. 

Cooler  Temperature  is  recorded. 

COC  is  present. 

COC  is  filled  out  in  ink  and  legible. 

COC  is  filled  out  with  all  pertinent  information. 

Is  the  Field  Sampler's  name  present  on  COC? 

There  are  no  discrepancies  between  the  sample  IDs  on  the  containers  and 
the  COC. 

Samples  are  received  within  Holding  Time. 

Sample  containers  have  legible  labels. 

Containers  are  not  broken  or  leaking. 

Sample  collection  date/times  are  provided. 

Appropriate  sample  containers  are  used. 

Sample  bottles  are  completely  filled. 

Sample  Preservation  Verified. 

There  is  sufficient  vol.  for  all  requested  analyses,  incl.  any  requested 
MS/MSDs 

VOA  sample  vials  do  not  have  headspace  or  bubble  is  <6mm  (1/4")  in 
diameter. 

Multiphasic  samples  are  not  present. 

Samples  do  not  require  splitting  or  compositing. 

Residual  Chlorine  Checked. 


Answer  Comment 

N/A 

N/A 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

N/A 

True 

True 

N/A 


Job  Number:  440-21267-1 

List  Source:  TestAmerica  Irvine 
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Links 


Review  your  project 
results  through 

Total  Access 


Have  a  Question? 


Ask 


The 


Exoert 


Visit  us  at: 

www.testamericainc.com 


I 


TestAmerica 

THE  LEADER  IN  ENVIRONMENTAL  TESTING 


ANALYTICAL  REPORT 

TestAmerica  Laboratories,  Inc. 

TestAmerica  Irvine 
17461  Derian  Ave 
Suite  100 

Irvine,  CA  92614-5817 
Tel:  (949)261-1022 

TestAmerica  Job  ID:  440-22022-1 

Client  Project/Site:  Waste  to  Energy 

For: 

JT3  LLC 

5  E  Popson,  Bldg  2650  A 
Edwards  AFB,  California  93524 

Attn:  Mr.  Brian  Stone 

(jj^ 

Authorized  for  release  by: 

9/20/2012  3:27:49  PM 

Amy  Harris 
Project  Manager  I 

amy.harris@testamericainc.com 


The  test  results  in  this  report  meet  all  2003  NELAC  and  2009  TNI  requirements  for  accredited 
parameters,  exceptions  are  noted  in  this  report.  This  report  may  not  be  reproduced  except  in  full, 
and  with  written  approval  from  the  laboratory.  For  questions  please  contact  the  Project  Manager 
at  the  e-mail  address  or  telephone  number  listed  on  this  page. 

This  report  has  been  electronically  signed  and  authorized  by  the  signatory.  Electronic  signature  is 
intended  to  be  the  legally  binding  equivalent  of  a  traditionally  handwritten  signature. 

Results  relate  only  to  the  items  tested  and  the  sample(s)  as  received  by  the  laboratory. 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Table  of  Contents 


TestAmerica  Job  ID:  440-22022-1 


Cover  Page .  1 

Table  of  Contents .  2 

Sample  Summary .  3 

Case  Narrative .  4 

Client  Sample  Results .  5 

Chronicle .  14 

QC  Sample  Results .  17 

QC  Association .  22 

Definitions .  25 

Certification  Summary .  26 

Subcontract  Data .  27 

Chain  of  Custody .  55 

Receipt  Checklists .  56 


Page  2  of  56 


TestAmerica  Irvine 
9/20/201 2 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Sample  Summary 


TestAmerica  Job  ID:  440-22022-1 


Lab  Sample  ID  Client  Sample  ID 


440-22022-1 

W9-daily  comp-081312 

440-22022-2 

W9-daily  comp-081412 

440-22022-3 

W9-daily  comp-081512 

440-22022-4 

W9-daily  comp-081612 

440-22022-5 

W9-daily  comp-081712 

440-22022-6 

W9-daily  comp-081812 

Matrix 

Collected 

Received 

Solid 

08/29/12  13:55 

08/30/12  09:40 

Solid 

08/29/12  14:05 

08/30/12  09:40 

Solid 

08/29/12  14:15 

08/30/12  09:40 

Solid 

08/29/12  14:30 

08/30/12  09:40 

Solid 

08/29/12  14:35 

08/30/12  09:40 

Solid 

08/29/12  14:40 

08/30/12  09:40 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Case  Narrative 


TestAmerica  Job  ID:  440-22022-1 


Job  ID:  440-22022-1 

Laboratory:  TestAmerica  Irvine 


Narrative 

Job  Narrative 
440-22022-1 


Comments 

No  additional  comments. 

Receipt 

The  samples  were  received  on  8/30/2012  9:40  AM;  the  samples  arrived  in  good  condition,  properly  preserved  and,  where  required,  on  ice. 
The  temperature  of  the  cooler  at  receipt  was  22.0°  C. 

Metals 

Method(s)  6020:  The  matrix  spike  /  matrix  spike  duplicate  (MS/MSD)  recoveries  for  batch  440-50409  were  outside  control  limits.  The 
associated  laboratory  control  sample  (LCS)  recovery  met  acceptance  criteria. 

Method(s)  6020:  The  matrix  spike  /  matrix  spike  duplicate  (MS/MSD)  recoveries  for  batch  440-50409  were  outside  control  limits.  The 
associated  laboratory  control  sample  (LCS)  recovery  met  acceptance  criteria. 

No  other  analytical  or  quality  issues  were  noted. 

Subcontract  non-Sister 

No  analytical  or  quality  issues  were  noted. 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Client  Sample  ID:  W9-daily  comp-081312  Lab  Sample  ID:  440-22022-1 

Date  Collected:  08/29/12  13:55  Matrix:  Solid 

Date  Received:  08/30/12  09:40 


Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

4.7 

0.50 

0.050 

mg/Kg 

09/07/12  09:09 

09/07/12  17:32 

20 

Arsenic 

1.4 

0.50 

0.45 

mg/Kg 

09/07/12  09:09 

09/07/12  17:32 

20 

Barium 

400 

0.50 

0.15 

mg/Kg 

09/07/12  09:09 

09/07/12  17:32 

20 

Beryllium 

0.23 

j 

0.30 

0.050 

mg/Kg 

09/07/12  09:09 

09/07/12  17:32 

20 

Cadmium 

6.7 

0.50 

0.050 

mg/Kg 

09/07/12  09:09 

09/07/12  17:32 

20 

Chromium 

27 

1.0 

0.40 

mg/Kg 

09/07/12  09:09 

09/07/12  17:32 

20 

Cobalt 

5.2 

0.50 

0.050 

mg/Kg 

09/07/12  09:09 

09/07/12  17:32 

20 

Copper 

200 

1.0 

0.25 

mg/Kg 

09/07/12  09:09 

09/07/12  19:30 

20 

Lead 

94 

0.50 

0.10 

mg/Kg 

09/07/12  09:09 

09/07/12  19:30 

20 

Molybdenum 

11 

1.0 

0.10 

mg/Kg 

09/07/12  09:09 

09/07/12  19:30 

20 

Nickel 

29 

1.0 

0.25 

mg/Kg 

09/07/12  09:09 

09/07/12  17:32 

20 

Selenium 

ND 

1.0 

0.25 

mg/Kg 

09/07/12  09:09 

09/07/12  17:32 

20 

Thallium 

ND 

0.50 

0.10 

mg/Kg 

09/07/12  09:09 

09/07/12  17:32 

20 

Vanadium 

6.1 

1.0 

0.40 

mg/Kg 

09/07/12  09:09 

09/07/12  17:32 

20 

Zinc 

2000 

100 

20 

mg/Kg 

09/07/12  09:09 

09/07/12  19:40 

200 

Antimony 

74 

1.0 

0.15 

mg/Kg 

09/07/12  09:09 

09/07/12  19:30 

20 

Method:  7471 A  -  Mercury  (CVAA) 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

ND 

0.020 

0.012 

mg/Kg 

09/06/12  12:45 

09/07/12  01:01 

i 

Method:  EPA  8290  mod.  -  EPA  8290  mod. 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1 ,2,3,4,6,7,8-Hepta  CDD 

14.3 

j 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,4,6,7,8-Hepta  CDF 

ND 

A1913 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,4,7,8,9-Hepta  CDF 

ND 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDD 

ND 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

ND 

A1913 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

1.6 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

4.3 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

ND 

A1913 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

ND 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,7,8-Penta  CDD 

1.7 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,7,8-Penta  CDF 

5.2 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

4.8 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

6.7 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDD 

1.7 

J 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

25 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

8 

J 

9.8 

pg/g 

09/07/12  00:00 

09/17/12  00:00 

i 

Octa  CDD 

77.6 

J 

98 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Octa  CDF 

9.8 

J 

98 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Flepta  CDD 

24.2 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Flepta  CDF 

ND 

A1913 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Flexa  CDD 

7.4 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Flexa  CDF 

23.9 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Penta  CDD 

9.2 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Penta  CDF 

61 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Tetra  CDD 

16.3 

J 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Tetra  CDF 

181 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 
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TestAmerica  Irvine 

9/20/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Client  Sample  ID:  W9-DAILY  COMP-081312  (440  Lab  Sample  ID:  440-22022-1 


Date  Collected: 

Matrix:  Soil 

Date  Received: 

Surrogate  %Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

D/7  Fac 

C13-1234678  HeptaCDD 

59 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-1 234678  HeptaCDF 

57 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

57 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

59 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

74 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

62 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDD 

74 

40.135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDF 

63 

40.135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDF 

73 

40.135 

09/07/12  00:00 

09/17/12  00:00 

i 

C13-OCDD 

Method:  R. Carter, 1993  -  R. Carter, 1993 

58 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Moisture 

ND 

i 

% 

09/05/12  00:00 

09/05/12  00:00 

i 

Client  Sample  ID:  W9-daily  comp-081412 

Lab  Sample  ID:  440-22022-2 

Date  Collected:  08/29/12  14:05 

Matrix:  Solid 

Date  Received:  08/30/12  09:40 

Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

0.67 

0.50 

0.050  mg/Kg 

09/07/12  09:09 

09/07/12  17:42 

20 

Arsenic 

ND 

0.50 

0.45  mg/Kg 

09/07/12  09:09 

09/07/12  17:42 

20 

Barium 

78 

0.50 

0.15  mg/Kg 

09/07/12  09:09 

09/07/12  17:42 

20 

Beryllium 

0.29  J 

0.30 

0.050  mg/Kg 

09/07/12  09:09 

09/07/12  17:42 

20 

Cadmium 

0.84 

0.50 

0.050  mg/Kg 

09/07/12  09:09 

09/07/12  17:42 

20 

Chromium 

2.0 

0.99 

0.40  mg/Kg 

09/07/12  09:09 

09/07/12  17:42 

20 

Cobalt 

0.49  J 

0.50 

0.050  mg/Kg 

09/07/12  09:09 

09/07/12  17:42 

20 

Copper 

70 

0.99 

0.25  mg/Kg 

09/07/12  09:09 

09/07/12  19:57 

20 

Lead 

6.5 

0.50 

0.099  mg/Kg 

09/07/12  09:09 

09/07/12  19:57 

20 

Molybdenum 

1.4 

0.99 

0.099  mg/Kg 

09/07/12  09:09 

09/07/12  19:57 

20 

Nickel 

2.5 

0.99 

0.25  mg/Kg 

09/07/12  09:09 

09/07/12  17:42 

20 

Selenium 

ND 

0.99 

0.25  mg/Kg 

09/07/12  09:09 

09/07/12  17:42 

20 

Thallium 

0.21  J 

0.50 

0.099  mg/Kg 

09/07/12  09:09 

09/07/12  17:42 

20 

Vanadium 

0.72  J 

0.99 

0.40  mg/Kg 

09/07/12  09:09 

09/07/12  17:42 

20 

Zinc 

340 

9.9 

2.0  mg/Kg 

09/07/12  09:09 

09/07/12  17:42 

20 

Antimony 

2.4 

0.99 

0.15  mg/Kg 

09/07/12  09:09 

09/07/12  19:57 

20 

Method:  7471A  -  Mercury  (CVAA) 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

Method:  EPA  8290  mod.  -  EPA  8290  mod. 

ND 

0.020 

0.012  mg/Kg 

09/06/12  12:45 

09/07/12  01:03 

i 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1 ,2,3,4,6,7,8-Hepta  CDD 

12.4  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,4,6,7,8-Hepta  CDF 

33  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,4,7,8,9-Hepta  CDF 

8.4  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDD 

2.2  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

17.7  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

3.18  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

25.2  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

5.8  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 
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TestAmerica  Irvine 

9/20/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Client  Sample  ID:  W9-DAILY  COMP-081412  (440  Lab  Sample  ID:  440-22022-2 


Date  Collected: 

Date  Received: 

Matrix:  Soil 

Method:  EPA  8290  mod. 

Analyte 

-  EPA  8290  mod.  (Continued) 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1 ,2,3,7,8,9-Hexa  CDF 

3 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8-Penta  CDD 

4.9 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,7,8-Penta  CDF 

44.1 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

22.7 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

51 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDD 

5.4 

J 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

300 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

62.4 

9.8 

pg/g 

09/07/12  00:00 

09/17/12  00:00 

i 

Octa  CDD 

ND 

A1911 

98 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Octa  CDF 

11.1 

J 

98 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Flepta  CDD 

22.1 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hepta  CDF 

54 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Flexa  CDD 

37.1 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hexa  CDF 

186 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Penta  CDD 

27.4 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Penta  CDF 

586 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Tetra  CDD 

46 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Tetra  CDF 

1910 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Surrogate 

%Recovery 

Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

85 

40.135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-1 234678  HeptaCDF 

81 

40.135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

78 

40.135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

83 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

99 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

84 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDD 

102 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDF 

86 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDF 

100 

40-135 

09/07/12  00:00 

09/17/12  00:00 

i 

C13-OCDD 

78 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Method:  R. Carter, 1993  - 

R. Carter, 1993 

Analyte 

Result 

Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Moisture 

0.2 

j 

i 

% 

09/05/12  00:00 

09/05/12  00:00 

i 

Client  Sample  ID:  W9-daily  comp-081512  Lab  Sample  ID:  440-22022-3 

Date  Collected:  08/29/12  14:15  Matrix:  Solid 

Date  Received:  08/30/12  09:40 


Method:  6020  -  Metals  (ICP/MS) 


Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Silver 

0.61 

0.50 

0.050 

mg/Kg 

09/07/12  09:09 

09/07/12  17:45 

20 

Arsenic 

ND 

0.50 

0.45 

mg/Kg 

09/07/12  09:09 

09/07/12  17:45 

20 

Barium 

58 

0.50 

0.15 

mg/Kg 

09/07/12  09:09 

09/07/12  17:45 

20 

Beryllium 

ND 

0.30 

0.050 

mg/Kg 

09/07/12  09:09 

09/07/12  17:45 

20 

Cadmium 

0.22 

j 

0.50 

0.050 

mg/Kg 

09/07/12  09:09 

09/07/12  17:45 

20 

Chromium 

150 

1.0 

0.40 

mg/Kg 

09/07/12  09:09 

09/07/12  17:45 

20 

Cobalt 

2.4 

0.50 

0.050 

mg/Kg 

09/07/12  09:09 

09/07/12  17:45 

20 

Copper 

44 

1.0 

0.25 

mg/Kg 

09/07/12  09:09 

09/07/12  20:00 

20 

Lead 

10 

0.50 

0.10 

mg/Kg 

09/07/12  09:09 

09/07/12  20:00 

20 

Molybdenum 

0.72 

j 

1.0 

0.10 

mg/Kg 

09/07/12  09:09 

09/07/12  20:00 

20 

Nickel 

92 

1.0 

0.25 

mg/Kg 

09/07/12  09:09 

09/07/12  17:45 

20 

TestAmerica  Irvine 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Client  Sample  ID:  W9-daily  comp-081512  Lab  Sample  ID:  440-22022-3 

Date  Collected:  08/29/12  14:15  Matrix:  Solid 

Date  Received:  08/30/12  09:40 


Method:  6020  -  Metals  (ICP/MS)  (Continued) 


Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Selenium 

ND 

1.0 

0.25  mg/Kg 

09/07/12  09:09 

09/07/12  17:45 

20 

Thallium 

ND 

0.50 

0.10  mg/Kg 

09/07/12  09:09 

09/07/12  17:45 

20 

Vanadium 

ND 

1.0 

0.40  mg/Kg 

09/07/12  09:09 

09/07/12  20:00 

20 

Zinc 

150 

10 

2.0  mg/Kg 

09/07/12  09:09 

09/07/12  17:45 

20 

Antimony 

5.2 

1.0 

0.15  mg/Kg 

09/07/12  09:09 

09/07/12  20:00 

20 

Method:  7471 A  -  Mercury  (CVAA) 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

ND 

0.020 

0.012  mg/Kg 

09/06/12  12:45 

09/07/12  01:06 

i 

Method:  EPA  8290  mod.  -  EPA  8290  mod. 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1 ,2,3,4,6,7,8-Hepta  ODD 

32  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,6,7,8-Hepta  CDF 

163 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,4,7,8,9-Hepta  CDF 

48.3  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDD 

6.1  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

139 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

7.97  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

139 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

ND  A1913 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

16  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,7,8-Penta  CDD 

15.7  J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8-Penta  CDF 

214 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

112 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

279 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDD 

12.3  J 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

1320 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

236 

9.9 

pg/g 

09/07/12  00:00 

09/17/12  00:00 

i 

Octa  CDD 

85.8  J 

99 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Octa  CDF 

73.4  J 

99 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hepta  CDD 

56 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hepta  CDF 

301 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hexa  CDD 

85 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hexa  CDF 

1150 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Penta  CDD 

177 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Penta  CDF 

3400 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Tetra  CDD 

370 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Tetra  CDF 

8410 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

73 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-1 234678  HeptaCDF 

70 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

72 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

75 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

88 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

76 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDD 

92 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDF 

77 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDF 

91 

40-135 

09/07/12  00:00 

09/17/12  00:00 

i 

C13-OCDD 

67 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 
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TestAmerica  Irvine 

9/20/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Client  Sample  ID:  W9-DAILY  COMP-081512  (440  Lab  Sample  ID:  440-22022-3 

Date  Collected:  Matrix:  Soil 

Date  Received: 


Method:  R. Carter, 1993  -  R. Carter, 1993 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Moisture 

0.2  J 

i 

% 

09/05/12  00:00 

09/05/12  00:00 

i 

Client  Sample  ID:  W9-daily  comp-081612 

Lab  Sample  ID:  440-22022-4 

Date  Collected:  08/29/12  14:30 

Matrix:  Solid 

Date  Received:  08/30/12  09:40 

Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

18 

0.50 

0.050  mg/Kg 

09/07/12  09:09 

09/07/12  17:47 

20 

Arsenic 

2.1 

0.50 

0.45  mg/Kg 

09/07/12  09:09 

09/07/12  17:47 

20 

Barium 

440 

0.50 

0.15  mg/Kg 

09/07/12  09:09 

09/07/12  17:47 

20 

Beryllium 

0.21  J 

0.30 

0.050  mg/Kg 

09/07/12  09:09 

09/07/12  17:47 

20 

Cadmium 

26 

0.50 

0.050  mg/Kg 

09/07/12  09:09 

09/07/12  17:47 

20 

Chromium 

40 

1.0 

0.40  mg/Kg 

09/07/12  09:09 

09/07/12  17:47 

20 

Cobalt 

23 

0.50 

0.050  mg/Kg 

09/07/12  09:09 

09/07/12  17:47 

20 

Copper 

330 

1.0 

0.25  mg/Kg 

09/07/12  09:09 

09/07/12  20:02 

20 

Lead 

300 

0.50 

0.10  mg/Kg 

09/07/12  09:09 

09/07/12  20:02 

20 

Molybdenum 

23 

1.0 

0.10  mg/Kg 

09/07/12  09:09 

09/07/12  20:02 

20 

Nickel 

67 

1.0 

0.25  mg/Kg 

09/07/12  09:09 

09/07/12  17:47 

20 

Selenium 

0.47  J 

1.0 

0.25  mg/Kg 

09/07/12  09:09 

09/07/12  17:47 

20 

Thallium 

ND 

0.50 

0.10  mg/Kg 

09/07/12  09:09 

09/07/12  17:47 

20 

Vanadium 

7.6 

1.0 

0.40  mg/Kg 

09/07/12  09:09 

09/07/12  17:47 

20 

Zinc 

2500 

100 

20  mg/Kg 

09/07/12  09:09 

09/07/12  20:05 

200 

Antimony 

52 

1.0 

0.15  mg/Kg 

09/07/12  09:09 

09/07/12  20:02 

20 

Method:  7471 A  -  Mercury  (CVAA) 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

0.029 

0.020 

0.012  mg/Kg 

09/06/12  12:45 

09/07/12  01:08 

i 

Method:  EPA  8290  mod.  -  EPA  8290  mod. 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1,2,3,4,6,7,8-Hepta  CDD 

1650 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,6,7,8-Hepta  CDF 

5740 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8,9-Hepta  CDF 

557 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDD 

216 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

3110 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

272 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

2180 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

348 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

78 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8-Penta  CDD 

265 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8-Penta  CDF 

1720 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

2270 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

2850 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDD 

73 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

6590 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

1230 

9.8 

pg/g 

09/07/12  00:00 

09/17/12  00:00 

i 

Octa  CDD 

2220 

98 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Octa  CDF 

1540 

98 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hepta  CDD 

2940 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hepta  CDF 

8140 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hexa  CDD 

3900 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 
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TestAmerica  Irvine 

9/20/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Client  Sample  ID:  W9-DAILY  COMP-081612  (440  Lab  Sample  ID:  440-22022-4 

Date  Collected:  Matrix:  Soil 

Date  Received: 


Method:  EPA  8290  mod. 

Analyte 

-  EPA  8290  mod.  (Continued) 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Total  Hexa  CDF 

20000 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Penta  CDD 

2940 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Penta  CDF 

32900 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Tetra  CDD 

2320 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Tetra  CDF 

40100 

20 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

71 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-1 234678  HeptaCDF 

67 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

66 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

68 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

77 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

69 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDD 

84 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDF 

74 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDF 

83 

40-135 

09/07/12  00:00 

09/17/12  00:00 

i 

C13-OCDD 

67 

40.135 

09/07/12  00:00 

09/15/12  00:00 

i 

Method:  R. Carter, 1993  - 

R. Carter, 1993 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Moisture 

ND 

i 

% 

09/05/12  00:00 

09/05/12  00:00 

i 

Client  Sample  ID:  W9-daily  comp-081712  Lab  Sample  ID:  440-22022-5 

Date  Collected:  08/29/12  14:35  Matrix:  Solid 

Date  Received:  08/30/12  09:40 


Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

24 

0.50 

0.050 

mg/Kg 

09/07/12  09:09 

09/07/12  17:49 

20 

Arsenic 

3.0 

0.50 

0.45 

mg/Kg 

09/07/12  09:09 

09/07/12  17:49 

20 

Barium 

520 

0.50 

0.15 

mg/Kg 

09/07/12  09:09 

09/07/12  17:49 

20 

Beryllium 

0.77 

0.30 

0.050 

mg/Kg 

09/07/12  09:09 

09/07/12  17:49 

20 

Cadmium 

79 

0.50 

0.050 

mg/Kg 

09/07/12  09:09 

09/07/12  17:49 

20 

Chromium 

42 

1.0 

0.40 

mg/Kg 

09/07/12  09:09 

09/07/12  17:49 

20 

Cobalt 

27 

0.50 

0.050 

mg/Kg 

09/07/12  09:09 

09/07/12  17:49 

20 

Copper 

570 

1.0 

0.25 

mg/Kg 

09/07/12  09:09 

09/07/12  20:08 

20 

Lead 

230 

0.50 

0.10 

mg/Kg 

09/07/12  09:09 

09/07/12  20:08 

20 

Molybdenum 

15 

1.0 

0.10 

mg/Kg 

09/07/12  09:09 

09/07/12  20:08 

20 

Nickel 

94 

1.0 

0.25 

mg/Kg 

09/07/12  09:09 

09/07/12  17:49 

20 

Selenium 

0.27 

j 

1.0 

0.25 

mg/Kg 

09/07/12  09:09 

09/07/12  17:49 

20 

Thallium 

ND 

0.50 

0.10 

mg/Kg 

09/07/12  09:09 

09/07/12  17:49 

20 

Vanadium 

13 

1.0 

0.40 

mg/Kg 

09/07/12  09:09 

09/07/12  17:49 

20 

Zinc 

2700 

100 

20 

mg/Kg 

09/07/12  09:09 

09/07/12  20:10 

200 

Antimony 

62 

1.0 

0.15 

mg/Kg 

09/07/12  09:09 

09/07/12  20:08 

20 

Method:  7471 A  -  Mercury  (CVAA) 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

0.013 

j 

0.020 

0.012 

mg/Kg 

09/06/12  12:45 

09/07/12  01:11 

i 

Method:  EPA  8290  mod.  -  EPA  8290  mod. 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1,2,3,4,6,7,8-Hepta  CDD 

58 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 
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TestAmerica  Irvine 

9/20/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Client  Sample  ID:  W9-DAILY  COMP-081712  (440  Lab  Sample  ID:  440-22022-5 


Date  Collected: 

Date  Received: 

Matrix:  Soil 

Method:  EPA  8290  mod. 

Analyte 

-  EPA  8290  mod.  (Continued) 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1,2,3,4,6,7,8-Hepta  CDF 

103 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,4,7,8,9-Hepta  CDF 

17.4 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,4,7,8-Hexa  CDD 

9.8 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

125 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

11.4 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

59 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

ND 

A1913 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

2.8 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,7,8-Penta  CDD 

16.2 

J 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8-Penta  CDF 

102 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

57 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

125 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDD 

17.3 

J 

19 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

234 

9.7 

pg/g 

09/07/12  00:00 

09/10/12  00:00 

i 

2,3,7,8-Tetra  CDF 

755 

19 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Octa  CDD 

54 

J 

97 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Octa  CDF 

32.1 

J 

97 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hepta  CDD 

99 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hepta  CDF 

165 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hexa  CDD 

170 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hexa  CDF 

502 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Penta  CDD 

219 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Penta  CDF 

1600 

49 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Tetra  CDD 

522 

19 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Tetra  CDF 

5930 

19 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Surrogate 

%Recovery 

Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

74 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-1 234678  HeptaCDF 

69 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

69 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

72 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

82 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

72 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDD 

86 

40.135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDF 

81 

40.135 

09/07/12  00:00 

09/10/12  00:00 

i 

C13-2378  TetraCDF 

76 

40.135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-OCDD 

68 

40.135 

09/07/12  00:00 

09/15/12  00:00 

i 

Method:  R. Carter, 1993  - 

R. Carter, 1993 

Analyte 

Result 

Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Moisture 

ND 

i 

% 

09/05/12  00:00 

09/05/12  00:00 

i 

Client  Sample  ID:  W9-daily  comp-081812  Lab  Sample  ID:  440-22022-6 

Date  Collected:  08/29/12  14:40  Matrix:  Solid 

Date  Received:  08/30/12  09:40 


Method:  6020  -  Metals  (ICP/MS) 


Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Silver 

25 

0.49 

0.049 

mg/Kg 

09/07/12  09:09 

09/07/12  18:02 

20 

Arsenic 

1.4 

0.49 

0.44 

mg/Kg 

09/07/12  09:09 

09/07/12  18:02 

20 

Barium 

300 

0.49 

0.15 

mg/Kg 

09/07/12  09:09 

09/07/12  18:02 

20 

Beryllium 

0.41 

0.30 

0.049 

mg/Kg 

09/07/12  09:09 

09/07/12  18:02 

20 

TestAmerica  Irvine 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Client  Sample  ID:  W9-daily  comp-081812  Lab  Sample  ID:  440-22022-6 

Date  Collected:  08/29/12  14:40  Matrix:  Solid 

Date  Received:  08/30/12  09:40 


Method:  6020  -  Metals  (ICP/MS)  (Continued) 


Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Cadmium 

120 

0.49 

0.049  mg/Kg 

09/07/12  09:09 

09/07/12  18:02 

20 

Chromium 

46 

0.99 

0.39  mg/Kg 

09/07/12  09:09 

09/07/12  18:02 

20 

Cobalt 

15 

0.49 

0.049  mg/Kg 

09/07/12  09:09 

09/07/12  18:02 

20 

Copper 

5500 

9.9 

2.5  mg/Kg 

09/07/12  09:09 

09/07/12  20:18 

200 

Lead 

160 

0.49 

0.099  mg/Kg 

09/07/12  09:09 

09/07/12  20:13 

20 

Molybdenum 

10 

0.99 

0.099  mg/Kg 

09/07/12  09:09 

09/07/12  20:13 

20 

Nickel 

110 

0.99 

0.25  mg/Kg 

09/07/12  09:09 

09/07/12  18:02 

20 

Selenium 

ND 

0.99 

0.25  mg/Kg 

09/07/12  09:09 

09/07/12  18:02 

20 

Thallium 

ND 

0.49 

0.099  mg/Kg 

09/07/12  09:09 

09/07/12  18:02 

20 

Vanadium 

13 

0.99 

0.39  mg/Kg 

09/07/12  09:09 

09/07/12  18:02 

20 

Zinc 

1600 

99 

20  mg/Kg 

09/07/12  09:09 

09/07/12  20:18 

200 

Antimony 

37 

0.99 

0.15  mg/Kg 

09/07/12  09:09 

09/07/12  20:13 

20 

Method:  7471A  -  Mercury  (CVAA) 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

0.20 

0.020 

0.012  mg/Kg 

09/06/12  12:40 

09/06/12  22:36 

i 

Method:  EPA  8290  mod.  -  EPA  8290  mod. 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1,2,3,4,6,7,8-Hepta  CDD 

730 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,6,7,8-Hepta  CDF 

3490 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8,9-Hepta  CDF 

282 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDD 

89 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

2340  A1885 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

97 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

716 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

277  A1885 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,7,8,9-Hexa  CDF 

36  J 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1 ,2,3,7,8-Penta  CDD 

ND  A1913 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

1,2,3,7,8-Penta  CDF 

533 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

1010 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

759 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDD 

31 

19 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

2450 

19 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

348 

9.5 

pg/g 

09/07/12  00:00 

09/18/12  00:00 

i 

Octa  CDD 

1950 

95 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Octa  CDF 

1960 

95 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hepta  CDD 

1350 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hepta  CDF 

5090 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hexa  CDD 

1110 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Hexa  CDF 

8000 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Penta  CDD 

555 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Penta  CDF 

11800 

48 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Tetra  CDD 

456 

19 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Total  Tetra  CDF 

14600 

19 

pg/g 

09/07/12  00:00 

09/15/12  00:00 

i 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

78 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-1 234678  HeptaCDF 

75 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

76 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

78 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

97 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Client  Sample  ID:  W9-DAILY  COMP-081812  (440  Lab  Sample  ID:  440-22022-6 

Date  Collected:  Matrix:  Soil 

Date  Received: 


Method:  EPA  8290  mod. 

Surrogate 

-  EPA  8290  mod.  (Continued) 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

Cl 3-1 2378  PentaCDF 

80 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDD 

98 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDF 

82 

40-135 

09/07/12  00:00 

09/15/12  00:00 

i 

C13-2378  TetraCDF 

96 

40-135 

09/07/12  00:00 

09/18/12  00:00 

i 

C13-OCDD 

75 

40.135 

09/07/12  00:00 

09/15/12  00:00 

i 

Method:  R. Carter, 1993  - 

R. Carter, 1993 

Analyte 

Result 

Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Moisture 

0.2 

j 

i 

% 

09/05/12  00:00 

09/05/12  00:00 

i 
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9/20/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Lab  Chronicle 


TestAmerica  Job  ID:  440-22022-1 


Client  Sample  ID:  W9-daily  comp-081312  Lab  Sample  ID:  440-22022-1 

Date  Collected:  08/29/12  13:55  Matrix:  Solid 

Date  Received:  08/30/12  09:40 


Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method  Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

7471 A 

0.50  g 

50  ml. 

50150 

09/06/12  12:45 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

i 

50454 

09/07/12  01:01 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

1.99  g 

50  mL 

50409 

09/07/12  09:09 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

50607 

09/07/12  17:32 

YS 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

50849 

09/07/12  19:30 

RC 

TAL  IRV 

Total/NA 

Analysis 

6020 

200 

50849 

09/07/12  19:40 

RC 

TAL  IRV 

Total/NA 

Prep 

NA 

1 

2970998_P 

09/07/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2970998 

09/15/12  00:00 

KKS 

Total/NA 

Prep 

NA 

1 

2973209_P 

09/07/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2973209 

09/17/12  00:00 

AGU 

Total/NA 

Analysis 

R.Carter,1993 

1 

2960576 

09/05/12  00:00 

Total/NA 

Prep 

NA 

1 

2960576_P 

09/05/12  00:00 

Client  Sample  ID 

:  W9-daily  comp-081412 

Lab  Sample  ID:  440-22022-2 

Date  Collected:  08/29/12  14:05 

Matrix:  Solid 

Date  Received:  08/30/12  09:40 

- 

Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method  Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

7471 A 

0.50  g 

50  mL 

50150 

09/06/12  12:45 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

i 

50454 

09/07/12  01:03 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

2.02  g 

50  mL 

50409 

09/07/12  09:09 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

50607 

09/07/12  17:42 

YS 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

50849 

09/07/12  19:57 

RC 

TAL  IRV 

Total/NA 

Prep 

NA 

1 

2970998_P 

09/07/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2970998 

09/15/12  00:00 

KKS 

Total/NA 

Prep 

NA 

1 

2973209_P 

09/07/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2973209 

09/17/12  00:00 

AGU 

Total/NA 

Analysis 

R.Carter,1993 

1 

2960576 

09/05/12  00:00 

Total/NA 

Prep 

NA 

1 

2960576_P 

09/05/12  00:00 

Client  Sample  ID 

:  W9-daily  comp-081512 

Lab  Sample  ID:  440-22022-3 

Date  Collected:  08/29/12  14:15 

Matrix:  Solid 

Date  Received:  08/30/12  09:40 

— 

Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method  Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

7471 A 

0.51  g 

50  mL 

50150 

09/06/12  12:45 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

i 

50454 

09/07/12  01:06 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

1.99  g 

50  mL 

50409 

09/07/12  09:09 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

50607 

09/07/12  17:45 

YS 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

50849 

09/07/12  20:00 

RC 

TAL  IRV 

Total/NA 

Prep 

NA 

1 

2970998_P 

09/07/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2970998 

09/15/12  00:00 

KKS 

Total/NA 

Prep 

NA 

1 

2973209_P 

09/07/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2973209 

09/17/12  00:00 

AGU 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Lab  Chronicle 


TestAmerica  Job  ID:  440-22022-1 


Client  Sample  ID:  W9-DAILY  COMP-081512  (440 

Date  Collected: 

Date  Received: 


Lab  Sample  ID:  440-22022-3 

Matrix:  Soil 


Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method 

Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Analysis 

R.Carter,1993 

i 

2960576 

09/05/12  00:00 

Total/NA 

Prep 

NA 

i 

2960576_P 

09/05/12  00:00 

Client  Sample  ID 

:  W9-daily  comp-081612 

Lab  Sample  ID:  440-22022-4 

Date  Collected:  08/29/12  14:30 

Date  Received:  08/30/12  09:40 

Matrix:  Solid 

- 

Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method 

Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

7471 A 

0.51  g 

50  mL 

50150 

09/06/12  12:45 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

i 

50454 

09/07/12  01:08 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

1.99  g 

50  mL 

50409 

09/07/12  09:09 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

50607 

09/07/12  17:47 

YS 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

50849 

09/07/12  20:02 

RC 

TAL  IRV 

Total/NA 

Analysis 

6020 

200 

50849 

09/07/12  20:05 

RC 

TAL  IRV 

Total/NA 

Prep 

NA 

1 

2970998_P 

09/07/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2970998 

09/15/12  00:00 

KKS 

Total/NA 

Prep 

NA 

1 

2973209_P 

09/07/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2973209 

09/17/12  00:00 

AGU 

Total/NA 

Analysis 

R.Carter,1993 

1 

2960576 

09/05/12  00:00 

Total/NA 

Prep 

NA 

1 

2960576_P 

09/05/12  00:00 

Client  Sample  ID 

:  W9-daily  comp-081712 

Lab  Sample  ID:  440-22022-5 

Date  Collected:  08/29/12  14:35 

Date  Received:  08/30/12  09:40 

Matrix:  Solid 

Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method 

Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

7471 A 

0.51  g 

50  mL 

50150 

09/06/12  12:45 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

i 

50454 

09/07/12  01:11 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

2.00  g 

50  mL 

50409 

09/07/12  09:09 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

50607 

09/07/12  17:49 

YS 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

50849 

09/07/12  20:08 

RC 

TAL  IRV 

Total/NA 

Analysis 

6020 

200 

50849 

09/07/12  20:10 

RC 

TAL  IRV 

Total/NA 

Prep 

NA 

1 

2973209_P 

09/07/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2973209 

09/10/12  00:00 

AGU 

Total/NA 

Prep 

NA 

1 

2970998_P 

09/07/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2970998 

09/15/12  00:00 

KKS 

Total/NA 

Analysis 

R.Carter,1993 

1 

2960576 

09/05/12  00:00 

Total/NA 

Prep 

NA 

1 

2960576_P 

09/05/12  00:00 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Lab  Chronicle 


TestAmerica  Job  ID:  440-22022-1 


Client  Sample  ID:  W9-daily  comp-081812  Lab  Sample  ID:  440-22022-6 

Date  Collected:  08/29/12  14:40  Matrix:  Solid 

Date  Received:  08/30/12  09:40 


Prep  Type 

Batch 

Type 

Batch 

Method 

Run 

Dil 

Factor 

Initial 

Amount 

Final 

Amount 

Batch 

Number 

Prepared 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

7471 A 

0.51  g 

50  mL 

50151 

09/06/12  12:40 

SN 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

i 

50328 

09/06/12  22:36 

DB 

TAL  IRV 

Total/NA 

Prep 

3050B 

2.03  g 

50  mL 

50409 

09/07/12  09:09 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

50607 

09/07/12  18:02 

YS 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

50849 

09/07/12  20:13 

RC 

TAL  IRV 

Total/NA 

Analysis 

6020 

200 

50849 

09/07/12  20:18 

RC 

TAL  IRV 

Total/NA 

Prep 

NA 

1 

2970998_P 

09/07/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2970998 

09/15/12  00:00 

KKS 

Total/NA 

Prep 

NA 

1 

2973209_P 

09/07/12  00:00 

Total/NA 

Analysis 

EPA  8290  mod. 

1 

2973209 

09/18/12  00:00 

AGU 

Total/NA 

Analysis 

R.Carter,1993 

1 

2960576 

09/05/12  00:00 

Total/NA 

Prep 

NA 

1 

2960576_P 

09/05/12  00:00 

Laboratory  References: 

Maxxam  =  Maxxam  Analytics  Inc.,  PO  BOX  57437,  Postal  Station  A,  Toronto,  Ontario  M5W  5M5 

SC0127  =  Aquatic  Testing  Laboratories,  4350  Transport  #107,  Ventura,  CA  93003 

TAL  IRV  =  TestAmerica  Irvine,  17461  DerianAve,  Suite  100,  Irvine,  CA  92614-581 7,  TEL  (949)261-1022 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Method:  6020  -  Metals  (ICP/MS) 


Lab  Sample  ID:  MB  440-50409/1 -A  A20 
Matrix:  Solid 

Analysis  Batch:  50607 

Analyte 

MB  MB 

Result  Qualifier 

RL 

MDL 

Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  50409 

D  Prepared  Analyzed  Dil  Fac 

Silver 

ND 

0.49 

0.049 

mg/Kg 

09/07/12  09:09 

09/07/12  17:28 

20 

Arsenic 

ND 

0.49 

0.44 

mg/Kg 

09/07/12  09:09 

09/07/12  17:28 

20 

Barium 

ND 

0.49 

0.15 

mg/Kg 

09/07/12  09:09 

09/07/12  17:28 

20 

Beryllium 

ND 

0.30 

0.049 

mg/Kg 

09/07/12  09:09 

09/07/12  17:28 

20 

Cadmium 

ND 

0.49 

0.049 

mg/Kg 

09/07/12  09:09 

09/07/12  17:28 

20 

Chromium 

ND 

0.99 

0.39 

mg/Kg 

09/07/12  09:09 

09/07/12  17:28 

20 

Cobalt 

ND 

0.49 

0.049 

mg/Kg 

09/07/12  09:09 

09/07/12  17:28 

20 

Nickel 

ND 

0.99 

0.25 

mg/Kg 

09/07/12  09:09 

09/07/12  17:28 

20 

Selenium 

ND 

0.99 

0.25 

mg/Kg 

09/07/12  09:09 

09/07/12  17:28 

20 

Thallium 

ND 

0.49 

0.099 

mg/Kg 

09/07/12  09:09 

09/07/12  17:28 

20 

Vanadium 

ND 

0.99 

0.39 

mg/Kg 

09/07/12  09:09 

09/07/12  17:28 

20 

Zinc 

ND 

9.9 

2.0 

mg/Kg 

09/07/12  09:09 

09/07/12  17:28 

20 

Lab  Sample  ID:  MB  440-50409/1 -A  A20 

Client  Sample  ID:  Method  Blank 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  50849 

Prep  Batch 

: 50409 

MB  MB 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Copper 

ND 

0.99 

0.25 

mg/Kg 

09/07/12  09:09 

09/07/12  19:25 

20 

Lead 

ND 

0.49 

0.099 

mg/Kg 

09/07/12  09:09 

09/07/12  19:25 

20 

Molybdenum 

ND 

0.99 

0.099 

mg/Kg 

09/07/12  09:09 

09/07/12  19:25 

20 

Antimony 

ND 

0.99 

0.15 

mg/Kg 

09/07/12  09:09 

09/07/12  19:25 

20 

Lab  Sample  ID:  LCS  440-50409/2-A  A20 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  50607 

Prep  Batch 

: 50409 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

Silver 

25.1 

26.3 

mg/Kg 

105 

80.120 

Arsenic 

50.3 

49.3 

mg/Kg 

98 

80.120 

Barium 

50.3 

50.2 

mg/Kg 

100 

80.120 

Beryllium 

50.3 

48.0 

mg/Kg 

96 

80-120 

Cadmium 

50.3 

47.9 

mg/Kg 

95 

80-120 

Chromium 

50.3 

50.0 

mg/Kg 

99 

80-120 

Cobalt 

50.3 

48.9 

mg/Kg 

97 

80-120 

Nickel 

50.3 

46.7 

mg/Kg 

93 

80-120 

Selenium 

50.3 

47.4 

mg/Kg 

94 

80-120 

Thallium 

50.3 

49.2 

mg/Kg 

98 

80-120 

Vanadium 

50.3 

49.1 

mg/Kg 

98 

80-120 

Zinc 

50.3 

46.3 

mg/Kg 

92 

80-120 

Lab  Sample  ID:  LCS  440-50409/2-A  A20 

Client  Sample 

D:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  50849 

Prep  Batch 

: 50409 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

Copper 

50.3 

47.2 

mg/Kg 

94 

80-120 

Lead 

50.3 

46.6 

mg/Kg 

93 

80-120 

Molybdenum 

50.3 

46.1 

mg/Kg 

92 

80-120 

Antimony 

50.3 

46.8 

mg/Kg 

93 

80.120 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Method:  6020  -  Metals  (ICP/MS)  (Continued) 


Lab  Sample  ID:  440-22022-1  MS 

Client  Sample  ID:  W9-daily  comp-081312 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  50607 

Prep  Batch:  50409 

Sample  Sample 

Spike 

MS 

MS 

%Rec. 

Analyte 

Result  Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Silver 

4.7 

24.8 

27.9 

mg/Kg 

94 

80-120 

Arsenic 

1.4 

49.5 

44.2 

mg/Kg 

87 

80-120 

Barium 

400 

49.5 

447 

4 

mg/Kg 

85 

80-120 

Beryllium 

0.23  J 

49.5 

44.0 

mg/Kg 

88 

80.120 

Cadmium 

6.7 

49.5 

47.8 

mg/Kg 

83 

80.120 

Chromium 

27 

49.5 

68.9 

mg/Kg 

85 

80.120 

Cobalt 

5.2 

49.5 

46.3 

mg/Kg 

83 

80-120 

Nickel 

29 

49.5 

74.2 

mg/Kg 

91 

80-120 

Selenium 

ND 

49.5 

36.9 

F 

mg/Kg 

75 

80-120 

Thallium 

ND 

49.5 

29.7 

F 

mg/Kg 

60 

80-120 

Vanadium 

6.1 

49.5 

49.0 

mg/Kg 

87 

80-120 

Lab  Sample  ID:  440-22022-1  MS 

Client  Sample  ID:  W9-daily  comp-081312 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  50849 

Prep  Batch:  50409 

Sample  Sample 

Spike 

MS 

MS 

%Rec. 

Analyte 

Result  Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Copper 

200 

49.5 

241 

mg/Kg 

89 

80-120 

Lead 

94 

49.5 

131 

F 

mg/Kg 

75 

80-120 

Molybdenum 

11 

49.5 

47.4 

F 

mg/Kg 

73 

80-120 

Antimony 

74 

49.5 

93.5 

F 

mg/Kg 

39 

80-120 

Lab  Sample  ID:  440-22022-1  MS 

Client  Sample  ID:  W9-daily  comp-081312 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  50849 

Prep  Batch:  50409 

Sample  Sample 

Spike 

MS 

MS 

%Rec. 

Analyte 

Result  Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Zinc 

2000 

49.5 

1890 

4 

mg/Kg 

-132 

80.120 

Lab  Sample  ID:  440-22022-1  MSD 

Client  Sample  ID:  W9-daily  comp-081312 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  50607 

Prep  Batch:  50409 

Sample  Sample 

Spike 

MSD 

MSD 

%Rec.  RPD 

Analyte 

Result  Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits  RPD  Limit 

Silver 

4.7 

25.0 

26.7 

mg/Kg 

88 

80-  120  4  20 

Arsenic 

1.4 

50.0 

41.9 

mg/Kg 

81 

80-  120  5  20 

Barium 

400 

50.0 

430 

4 

mg/Kg 

51 

80-  120  4  20 

Beryllium 

0.23  J 

50.0 

41.8 

mg/Kg 

83 

80-  120  5  20 

Cadmium 

6.7 

50.0 

45.6 

F 

mg/Kg 

78 

80-  120  5  20 

Chromium 

27 

50.0 

65.8 

F 

mg/Kg 

78 

80-  120  5  20 

Cobalt 

5.2 

50.0 

44.4 

F 

mg/Kg 

78 

80-  120  4  20 

Nickel 

29 

50.0 

70.2 

mg/Kg 

82 

80-  120  5  20 

Selenium 

ND 

50.0 

35.3 

F 

mg/Kg 

71 

80-  120  4  20 

Thallium 

ND 

50.0 

28.2 

F 

mg/Kg 

56 

80-  120  5  20 

Vanadium 

6.1 

50.0 

46.8 

mg/Kg 

81 

80-  120  5  20 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Method:  6020  -  Metals  (ICP/MS)  (Continued) 

Lab  Sample  ID:  440-22022-1  MSD 

Client  Sample  ID:  W9-daily  comp-081312 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  50849 

Prep  Batch:  50409 

Sample 

Sample 

Spike 

MSD 

MSD 

%Rec.  RPD 

Analyte 

Result 

Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits  RPD  Limit 

Copper 

200 

50.0 

243 

mg/Kg 

93 

80-120  1  20 

Lead 

94 

50.0 

136 

mg/Kg 

84 

80-  120  4  20 

Molybdenum 

11 

50.0 

49.9 

F 

mg/Kg 

77 

80-120  5  20 

Antimony 

74 

50.0 

99.1 

F 

mg/Kg 

50 

80.120  6  20 

Lab  Sample  ID:  440-22022-1  MSD 

Client  Sample  ID:  W9-daily  comp-081312 

Matrix:  Solid 

Prep  Type:  Totai/NA 

Analysis  Batch:  50849 

Prep  Batch:  50409 

Sample 

Sample 

Spike 

MSD 

MSD 

%Rec.  RPD 

Analyte 

Result 

Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits  RPD  Limit 

Zinc 

2000 

50.0 

2010 

4 

mg/Kg 

111 

80-120  6  20 

Method:  7471 A  -  Mercury  (CVAA) 

Lab  Sample  ID:  MB  440-501 50/1 -A 

Client  Sample  ID:  Method  Blank 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  50454 

MB  MB 

Prep  Batch:  50150 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed  Dil  Fac 

Mercury 

— 

ND 

0.020 

0.012  mg/Kg 

09/06/12  12:45 

09/06/12  23:59  1 

Lab  Sample  ID:  LCS  440-501 50/2-A 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  50454 

Prep  Batch:  50150 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Mercury 

0.800 

0.720 

mg/Kg 

90 

80-120 

Lab  Sample  ID:  MB  440-501 51/1 -A 

Client  Sample  ID:  Method  Blank 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  50328 

MB  MB 

Prep  Batch:  50151 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed  Dil  Fac 

Mercury 

ND 

0.020 

0.012  mg/Kg 

09/06/12  12:40 

09/06/12  21:54  1 

Lab  Sample  ID:  LCS  440-501 51/2-A 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  50328 

Prep  Batch:  50151 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

Mercury 

0.800 

0.810 

mg/Kg 

101 

80-120 

Method:  EPA  8290  mod.  -  EPA  8290  mod. 

Lab  Sample  ID:  2970998-BLK 
Matrix:  Soil 

Analysis  Batch:  2970998 

Analyte 

Blank  Blank 

Result  Qualifier 

RL 

MDL  Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  2970998_P 

D  Prepared  Analyzed  Dil  Fac 

1 ,2,3,4,6,7,8-Hepta  CDD 

2.41  J 

40 

pg/g 

09/05/12  00:00  09/05/12  00:00  1 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-22022-1 


Method:  EPA  8290  mod.  -  EPA  8290  mod.  (Continued) 


Lab  Sample  ID:  2970998-BLK 
Matrix:  Soil 

Analysis  Batch:  2970998 

Analyte 

Blank  Blank 

Result  Qualifier 

RL 

MDL  Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  2970998_P 

D  Prepared  Analyzed  Dil  Fac 

1 ,2,3,4,6,7,8-Hepta  CDF 

ND 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

1 ,2,3,4,7,8,9-Hepta  CDF 

1.2  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

1,2,3,4,7,8-Hexa  CDD 

ND 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

1,2,3,4,7,8-Hexa  CDF 

ND 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

1,2,3,6,7,8-Hexa  CDD 

ND 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

1,2,3,6,7,8-Hexa  CDF 

2.26  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

1,2,3,7,8,9-Hexa  CDD 

1.4  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

1,2,3,7,8,9-Hexa  CDF 

ND 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

1 ,2,3,7,8-Penta  CDD 

1.45  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

1 ,2,3,7,8-Penta  CDF 

2.58  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

2,3,4,6,7,8-Hexa  CDF 

2.9  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

2,3,4,7,8-Penta  CDF 

2  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

2,3,7,8-Tetra  CDD 

2.07  J 

16 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

2,3,7,8-Tetra  CDF 

ND  A1918 

16 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

Octa  CDD 

8.3  J 

80 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

Octa  CDF 

ND  A1919 

80 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

Total  Flepta  CDD 

2.41  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

Total  Flepta  CDF 

1.2  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

Total  Hexa  CDD 

1.4  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

Total  Hexa  CDF 

5.16  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

Total  Penta  CDD 

1.45  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

Total  Penta  CDF 

7.71  J 

40 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

Total  Tetra  CDD 

2.07  J 

16 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

Total  Tetra  CDF 

5.89  J 

16 

pg/g 

09/05/12  00:00 

09/05/12  00:00 

1 

Blank  Blank 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed  Dil  Fac 

C13-1 234678  HeptaCDD 

83 

40-135 

09/05/12  00:00 

09/05/12  00:00 

1 

C13-1 234678  HeptaCDF 

78 

40-135 

09/05/12  00:00 

09/05/12  00:00 

1 

Cl 3-1 23478  HexaCDF 

77 

40  -  135 

09/05/12  00:00 

09/05/12  00:00 

1 

Cl 3-1 23678  HexaCDD 

78 

40-135 

09/05/12  00:00 

09/05/12  00:00 

1 

Cl 3-1 2378  PentaCDD 

97 

40-135 

09/05/12  00:00 

09/05/12  00:00 

1 

Cl 3-1 2378  PentaCDF 

82 

40-135 

09/05/12  00:00 

09/05/12  00:00 

1 

C13-2378  TetraCDD 

92 

40 . 135 

09/05/12  00:00 

09/05/12  00:00 

1 

C13-2378  TetraCDF 

75 

40.135 

09/05/12  00:00 

09/05/12  00:00 

1 

C13-OCDD 

77 

40.135 

09/05/12  00:00 

09/05/12  00:00 

1 

Lab  Sample  ID:  2970998-LCS 

Client  Sample 

ID:  Lab  Control  Sample 

Matrix:  Soil 

Prep  Type:  Total/NA 

Analysis  Batch:  2970998 

Prep  Batch:  2970998_ 

_P 

Spike 

LCS 

LCS 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

1 ,2,3,4,6,7,8-Hepta  CDD 

100 

84 

pg/g 

84 

80 . 140 

1 ,2,3,4,6,7,8-Hepta  CDF 

100 

90 

pg/g 

90 

80 . 140 

1 ,2,3,4,7,8,9-Hepta  CDF 

100 

93 

pg/g 

93 

80 . 140 

1,2,3,4,7,8-Hexa  CDD 

100 

100 

pg/g 

100 

80  -  140 

1,2,3,4,7,8-Hexa  CDF 

100 

92 

pg/g 

92 

80  -  140 

1,2,3,6,7,8-Hexa  CDD 

100 

99 

pg/g 

99 

80  -  140 

1,2,3,6,7,8-Hexa  CDF 

100 

97 

pg/g 

97 

80  -  140 

1,2,3,7,8,9-Hexa  CDD 

100 

102 

pg/g 

102 

80  -  140 
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QC  Sample  Results 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-22022-1 

Project/Site:  Waste  to  Energy 


Method:  EPA  8290  mod.  - 

EPA  8290  mod.  (Continued) 

Lab  Sample  ID:  2970998-LCS 
Matrix:  Soil 

Analysis  Batch:  2970998 

Spike 

LCS 

LCS 

Client  Sample  ID:  Lab  Control  Sample 
Prep  Type:  Total/NA 
Prep  Batch:  2970998_P 

%Rec. 

Analyte 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits 

1 ,2,3,7,8,9-Hexa  CDF 

100 

97 

pg/g 

97 

80  -  140 

1 ,2,3,7,8-Penta  CDD 

100 

89 

pg/g 

89 

80  -  140 

1 ,2,3,7,8-Penta  CDF 

100 

94 

pg/g 

94 

80  -  140 

2,3,4,6,7,8-Hexa  CDF 

100 

96 

pg/g 

96 

80  -  140 

2,3,4,7,8-Penta  CDF 

100 

103 

pg/g 

103 

80  -  140 

2,3,7,8-Tetra  CDD 

100 

88 

pg/g 

88 

80  -  140 

2,3,7,8-Tetra  CDF 

100 

84 

pg/g 

84 

80  -  140 

Octa  CDD 

100 

94 

pg/g 

94 

80 . 140 

Octa  CDF 

LCS  LCS 

100 

96 

pg/g 

96 

80 . 140 

Surrogate 

°%Recovery  Qualifier 

Limits 

C13-1 234678  HeptaCDD 

90 

40-135 

C13-1 234678  HeptaCDF 

83 

40-135 

Cl 3-1 23478  HexaCDF 

81 

40-135 

Cl 3-1 23678  HexaCDD 

85 

40-135 

Cl 3-1 2378  PentaCDD 

114 

40-135 

Cl 3-1 2378  PentaCDF 

92 

40-135 

C13-2378  TetraCDD 

104 

40.135 

C13-2378  TetraCDF 

88 

40.135 

C13-OCDD 

88 

40.135 

Lab  Sample  ID:  2973209-BLK 
Matrix:  Soil 

Analysis  Batch:  2973209 

Blank  Blank 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  2973209_P 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed  Dil  Fac 

2,3,7,8-Tetra  CDF 

ND 

8 

pg/g 

09/05/12  00:00 

09/05/12  00:00  1 

Blank  Blank 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed  Dil  Fac 

C13-2378  TetraCDF 

87 

40-135 

09/05/12  00:00 

09/05/12  00:00  1 
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QC  Association  Summary 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-22022-1 

Project/Site:  Waste  to  Energy 


Metals 

Prep  Batch:  50150 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-22022-1 

W9-daily  comp-081312 

Total/NA 

Solid 

7471 A 

440-22022-2 

W9-daily  comp-081412 

Total/NA 

Solid 

7471 A 

440-22022-3 

W9-daily  comp-081512 

Total/NA 

Solid 

7471 A 

440-22022-4 

W9-daily  comp-081612 

Total/NA 

Solid 

7471 A 

440-22022-5 

W9-daily  comp-081712 

Total/NA 

Solid 

7471 A 

LCS  440-50 150/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

MB  440-50150/1-A 

Method  Blank 

Total/NA 

Solid 

7471 A 

Prep  Batch:  50151 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-22022-6 

W9-daily  comp-081812 

Total/NA 

Solid 

7471 A 

LCS  440-50151/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

MB  440-50151/1-A 

Method  Blank 

Total/NA 

Solid 

7471 A 

Analysis  Batch:  50328 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-22022-6 

W9-daily  comp-081812 

Total/NA 

Solid 

7471 A 

50151 

LCS  440-50151/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

50151 

MB  440-50151/1-A 

Method  Blank 

Total/NA 

Solid 

7471 A 

50151 

Prep  Batch:  50409 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-22022-1 

W9-daily  comp-081312 

Total/NA 

Solid 

3050B 

440-22022-1  MS 

W9-daily  comp-081312 

Total/NA 

Solid 

3050B 

440-22022-1  MSD 

W9-daily  comp-081312 

Total/NA 

Solid 

3050B 

440-22022-2 

W9-daily  comp-081412 

Total/NA 

Solid 

3050B 

440-22022-3 

W9-daily  comp-081512 

Total/NA 

Solid 

3050B 

440-22022-4 

W9-daily  comp-081612 

Total/NA 

Solid 

3050B 

440-22022-5 

W9-daily  comp-081712 

Total/NA 

Solid 

3050B 

440-22022-6 

W9-daily  comp-081812 

Total/NA 

Solid 

3050B 

LCS  440-50409/2-A  "20 

Lab  Control  Sample 

Total/NA 

Solid 

3050B 

MB  440-50409/1  -A  "20 

Method  Blank 

Total/NA 

Solid 

3050B 

Analysis  Batch:  50454 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-22022-1 

W9-daily  comp-081312 

Total/NA 

Solid 

7471 A 

50150 

440-22022-2 

W9-daily  comp-081412 

Total/NA 

Solid 

7471 A 

50150 

440-22022-3 

W9-daily  comp-081512 

Total/NA 

Solid 

7471 A 

50150 

440-22022-4 

W9-daily  comp-081612 

Total/NA 

Solid 

7471 A 

50150 

440-22022-5 

W9-daily  comp-081712 

Total/NA 

Solid 

7471 A 

50150 

LCS  440-50 150/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

50150 

MB  440-50150/1-A 

Method  Blank 

Total/NA 

Solid 

7471 A 

50150 

Analysis  Batch:  50607 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-22022-1 

W9-daily  comp-081312 

Total/NA 

Solid 

6020 

50409 

440-22022-1  MS 

W9-daily  comp-081312 

Total/NA 

Solid 

6020 

50409 

440-22022-1  MSD 

W9-daily  comp-081312 

Total/NA 

Solid 

6020 

50409 

440-22022-2 

W9-daily  comp-081412 

Total/NA 

Solid 

6020 

50409 

440-22022-3 

W9-daily  comp-081512 

Total/NA 

Solid 

6020 

50409 

440-22022-4 

W9-daily  comp-081612 

Total/NA 

Solid 

6020 

50409 

440-22022-5 

W9-daily  comp-081712 

Total/NA 

Solid 

6020 

50409 
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QC  Association  Summary 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-22022-1 

Project/Site:  Waste  to  Energy 


Metals  (Continued) 

Analysis  Batch:  50607  (Continued) 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-22022-6 

W9-daily  comp-081812 

Total/NA 

Solid 

6020 

50409 

LCS  440-50409/2-A  A20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

50409 

MB  440-50409/1 -A  *20 

Method  Blank 

Total/NA 

Solid 

6020 

50409 

Analysis  Batch:  50849 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-22022-1 

W9-daily  comp-081312 

Total/NA 

Solid 

6020 

50409 

440-22022-1 

W9-daily  comp-081312 

Total/NA 

Solid 

6020 

50409 

440-22022-1  MS 

W9-daily  comp-081312 

Total/NA 

Solid 

6020 

50409 

440-22022-1  MS 

W9-daily  comp-081312 

Total/NA 

Solid 

6020 

50409 

440-22022-1  MSD 

W9-daily  comp-081312 

Total/NA 

Solid 

6020 

50409 

440-22022-1  MSD 

W9-daily  comp-081312 

Total/NA 

Solid 

6020 

50409 

440-22022-2 

W9-daily  comp-081412 

Total/NA 

Solid 

6020 

50409 

440-22022-3 

W9-daily  comp-081512 

Total/NA 

Solid 

6020 

50409 

440-22022-4 

W9-daily  comp-081612 

Total/NA 

Solid 

6020 

50409 

440-22022-4 

W9-daily  comp-081612 

Total/NA 

Solid 

6020 

50409 

440-22022-5 

W9-daily  comp-081712 

Total/NA 

Solid 

6020 

50409 

440-22022-5 

W9-daily  comp-081712 

Total/NA 

Solid 

6020 

50409 

440-22022-6 

W9-daily  comp-081812 

Total/NA 

Solid 

6020 

50409 

440-22022-6 

W9-daily  comp-081812 

Total/NA 

Solid 

6020 

50409 

LCS  440-50409/2-A  "20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

50409 

MB  440-50409/1 -A  *20 

Method  Blank 

Total/NA 

Solid 

6020 

50409 

Subcontract 

Analysis  Batch:  2960576 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-22022-1 

W9-DAILY  COMP-081312  (440 

Total/NA 

Soil 

R.Carter,1993 

2960576_P 

440-22022-2 

W9-DAILY  COMP-081412  (440 

Total/NA 

Soil 

R.Carter,1993 

2960576_P 

440-22022-3 

W9-DAILY  COMP-081512  (440 

Total/NA 

Soil 

R.Carter,1993 

2960576_P 

440-22022-4 

W9-DAILY  COMP-081612  (440 

Total/NA 

Soil 

R.Carter,1993 

2960576_P 

440-22022-5 

W9-DAILY  COMP-081712  (440 

Total/NA 

Soil 

R.Carter,1993 

2960576_P 

440-22022-6 

W9-DAILY  COMP-081812  (440 

Total/NA 

Soil 

R.Carter,1993 

2960576_P 

Analysis  Batch:  2970998 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2970998-BLK 

Method  Blank 

Total/NA 

Soil 

EPA  8290  mod. 

2970998_P 

2970998-LCS 

Lab  Control  Sample 

Total/NA 

Soil 

EPA  8290  mod. 

2970998_P 

440-22022-1 

W9-DAILY  COMP-081312  (440 

Total/NA 

Soil 

EPA  8290  mod. 

2970998_P 

440-22022-2 

W9-DAILY  COMP-081412  (440 

Total/NA 

Soil 

EPA  8290  mod. 

2970998_P 

440-22022-3 

W9-DAILY  COMP-081512  (440 

Total/NA 

Soil 

EPA  8290  mod. 

2970998_P 

440-22022-4 

W9-DAILY  COMP-081612  (440 

Total/NA 

Soil 

EPA  8290  mod. 

2970998_P 

440-22022-5 

W9-DAILY  COMP-081712  (440 

Total/NA 

Soil 

EPA  8290  mod. 

2970998_P 

440-22022-6 

W9-DAILY  COMP-081812  (440 

Total/NA 

Soil 

EPA  8290  mod. 

2970998_P 

Analysis  Batch:  2973209 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2973209-BLK 

Method  Blank 

Total/NA 

Soil 

EPA  8290  mod. 

2973209_P 

440-22022-1 

W9-DAILY  COMP-081312  (440 

Total/NA 

Soil 

EPA  8290  mod. 

2973209_P 

440-22022-2 

W9-DAILY  COMP-081412  (440 

Total/NA 

Soil 

EPA  8290  mod. 

2973209_P 

440-22022-3 

W9-DAILY  COMP-081512  (440 

Total/NA 

Soil 

EPA  8290  mod. 

2973209_P 

440-22022-4 

W9-DAILY  COMP-081612  (440 

Total/NA 

Soil 

EPA  8290  mod. 

2973209_P 

TestAmerica  Irvine 
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QC  Association  Summary 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-22022-1 

Project/Site:  Waste  to  Energy 


Subcontract  (Continued) 

Analysis  Batch:  2973209  (Continued) 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-22022-5 

W9-DAILY  COMP-081712  (440 

Total/NA 

Soil 

EPA  8290  mod. 

2973209_P 

440-22022-6 

W9-DAILY  COMP-081812  (440 

Total/NA 

Soil 

EPA  8290  mod. 

2973209_P 

Prep  Batch:  2960576_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-22022-1 

W9-DAILY  COMP-081312  (440 

Total/NA 

Soil 

NA 

440-22022-2 

W9-DAILY  COMP-081412  (440 

Total/NA 

Soil 

NA 

440-22022-3 

W9-DAILY  COMP-081512  (440 

Total/NA 

Soil 

NA 

440-22022-4 

W9-DAILY  COMP-081612  (440 

Total/NA 

Soil 

NA 

440-22022-5 

W9-DAILY  COMP-081712  (440 

Total/NA 

Soil 

NA 

440-22022-6 

W9-DAILY  COMP-081812  (440 

Total/NA 

Soil 

NA 

Prep  Batch:  2970998_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2970998-BLK 

Method  Blank 

Total/NA 

Soil 

NA 

2970998-LCS 

Lab  Control  Sample 

Total/NA 

Soil 

NA 

440-22022-1 

W9-DAILY  COMP-081312  (440 

Total/NA 

Soil 

NA 

440-22022-2 

W9-DAILY  COMP-081412  (440 

Total/NA 

Soil 

NA 

440-22022-3 

W9-DAILY  COMP-081512  (440 

Total/NA 

Soil 

NA 

440-22022-4 

W9-DAILY  COMP-081612  (440 

Total/NA 

Soil 

NA 

440-22022-5 

W9-DAILY  COMP-081712  (440 

Total/NA 

Soil 

NA 

440-22022-6 

W9-DAILY  COMP-081812  (440 

Total/NA 

Soil 

NA 

Prep  Batch:  2973209_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2973209-BLK 

Method  Blank 

Total/NA 

Soil 

NA 

440-22022-1 

W9-DAILY  COMP-081312  (440 

Total/NA 

Soil 

NA 

440-22022-2 

W9-DAILY  COMP-081412  (440 

Total/NA 

Soil 

NA 

440-22022-3 

W9-DAILY  COMP-081512  (440 

Total/NA 

Soil 

NA 

440-22022-4 

W9-DAILY  COMP-081612  (440 

Total/NA 

Soil 

NA 

440-22022-5 

W9-DAILY  COMP-081712  (440 

Total/NA 

Soil 

NA 

440-22022-6 

W9-DAILY  COMP-081812  (440 

Total/NA 

Soil 

NA 

Page  24  of  56 


TestAmerica  Irvine 

9/20/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Definitions/Glossary 


TestAmerica  Job  ID:  440-22022-1 


Qualifiers 

Metals 

Qualifier 

Qualifier  Description 

j 

Result  is  less  than  the  RL  but  greater  than  or  equal  to  the  MDL  and  the  concentration  is  an  approximate  value. 

4 

MS,  MSD:  The  analyte  present  in  the  original  sample  is  4  times  greater  than  the  matrix  spike  concentration;  therefore,  control  limits  are  not 

F 

applicable. 

MS  or  MSD  exceeds  the  control  limits 

Subcontract 

Qualifier 

Qualifier  Description 

j 

Estimated  concentration  between  the  EDL  and  RDL 

A1913 

EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 

A1911 

RT>2  seconds  -  PCDD/DF  analysis-Peak  maxima  of  monitored  ions  exceeds  2  seconds 

A1885 

RT  >  3  seconds  -  PCDD/DF  analysis  -  Peak  detected  exceeds  expected  retention  time  (from  internal  standard)  by  greater  than  3  seconds. 

EMPC  /  Merged  Peak 

A1918 

RT  >  3  seconds  -  PCDD/DF  analysis  -  Peak  detected  exceeds  expected  retention  time  (from  internal  standard)  by  greater  than  3  seconds. 

A1919 

RT  >  3  seconds  -  PCDD/DF  analysis  -  Peak  detected  exceeds  expected  retention  time  (from  internal  standard)  by  greater  than  3  seconds. 

RT>2  seconds  -  PCDD/DF  analysis-Peak  maxima  of  monitored  ions  exceeds  2  seconds 

Glossary 


Abbreviation 

These  commonly  used  abbreviations  may  or  may  not  be  present  in  this  report. 

© 

Listed  under  the  "D"  column  to  designate  that  the  result  is  reported  on  a  dry  weight  basis 

%R 

Percent  Recovery 

CNF 

Contains  no  Free  Liquid 

DL,  RA,  RE,  IN 

EDL 

Indicates  a  Dilution,  Reanalysis,  Re-extraction,  or  additional  Initial  metals/anion  analysis  of  the  sample 

Estimated  Detection  Limit 

EPA 

United  States  Environmental  Protection  Agency 

MDL 

Method  Detection  Limit 

ML 

Minimum  Level  (Dioxin) 

ND 

Not  detected  at  the  reporting  limit  (or  MDL  or  EDL  if  shown) 

PQL 

Practical  Quantitation  Limit 

QC 

Quality  Control 

RL 

Reporting  Limit 

RPD 

Relative  Percent  Difference,  a  measure  of  the  relative  difference  between  two  points 

TEF 

Toxicity  Equivalent  Factor  (Dioxin) 

TEQ 

Toxicity  Equivalent  Quotient  (Dioxin) 

TestAmerica  Irvine 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Certification  Summary 


TestAmerica  Job  ID:  440-22022-1 


Laboratory:  TestAmerica  Irvine 

All  certifications  held  by  this  laboratory  are  listed.  Not  all  certifications  are  applicable  to  this  report. 


Authority 

Program 

EPA  Region 

Certification  ID 

Expiration  Date 

Arizona 

State  Program 

9 

AZ0671 

10-13-12 

California 

LA  Cty  Sanitation  Districts 

9 

10256 

01-31-13 

California 

NELAC 

9 

1108CA 

01-31-13 

California 

State  Program 

9 

2706 

06-30-14 

Guam 

State  Program 

9 

Cert.  No.  12.002r 

01-23-13 

Hawaii 

State  Program 

9 

N/A 

01-31-13 

Nevada 

State  Program 

9 

CA015312007A 

09-30-12 

New  Mexico 

State  Program 

6 

N/A 

01-31-12 

Northern  Mariana  Islands 

State  Program 

9 

MP0002 

01-31-13 

Oregon 

NELAC 

10 

4005 

09-12-13 

USDA 

Federal 

P330-09-00080 

06-06-14 
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Attention:  Amy  Harris 

TestAmerica 
17461  Derian  Ave 
Suite  100 
Irvine,  CA 
USA  92614 


Success  Through  Science® 


Your  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 

Your  C.O.C.  #:  NA 


CERTIFICATE  OF  ANALYSIS 

MAXXAM  JOB  #:  B2D4628 

Received:  2012/09/01, 10:30 


Report  Date:  2012/09/18 


Sample  Matrix:  Soil 
#  Samples  Received:  6 


Analyses 

Quantity 

Date 

Extracted 

Date 

Analyzed  Laboratory  Method 

Method 

Reference 

Dioxins/Furans  in  Soil  (8290)  (1) 

6 

2012/09/07 

2012/09/15  BRL  SOP-00406 

EPA  8290  mod. 

2378TCDF  Confirmation  in  Soil 

1 

N/A 

2012/09/10  BRL  SOP-00406 

EPA  8290  mod. 

2378TCDF  Confirmation  in  Soil 

4 

N/A 

2012/09/17  BRL  SOP-00406 

EPA  8290  mod. 

2378TCDF  Confirmation  in  Soil 

1 

N/A 

2012/09/18  BRL  SOP-00406 

EPA  8290  mod. 

Moisture 

6 

N/A 

2012/09/05  CAM  SOP-00445 

R. Carter, 1993 

*  RPDs  calculated  using  raw  data.  The  rounding  of  final  results  may  result  in  the  apparent  difference. 


(1)  Soils  are  reported  on  a  dry  weight  basis  unless  otherwise  specified. 

Confirmatory  runs  for  2,3,7,8-TCDF  are  performed  only  if  the  primary  result  is  greater  than  the  RDL. 


U  =  Undetected  at  the  limit  of  quantitation. 

J  =  Estimated  concentration  between  the  EDL  &  RDL. 
B  =  Blank  Contamination. 

Q  =  One  or  more  quality  control  criteria  failed. 


Encryption  Key 


Please  direct  all  questions  regarding  this  Certificate  of  Analysis  to  your  Project  Manager. 

Ivana  Vukovic,  Env  Project  Manager 
Email:  IVukovic@maxxam.ca 
Phone#  (905)817-5700 


Maxxam  has  procedures  in  place  to  guard  against  improper  use  of  the  electronic  signature  and  have  the  required  "signatories",  as  per  section 
5.10.2  of  ISO/IEC  17025:2005(E),  signing  the  reports.  For  Service  Group  specific  validation  please  refer  to  the  Validation  Signature  Page. 

Maxxam  Analytics  Inc.  is  a  NELAC  accredited  laboratory.  Certificate  #  CANA001.  Use  of  the  NELAC  logo  however  does  not  insure  that 
Maxxam  is  accredited  for  all  of  the  methods  indicated.  This  certificate  shall  not  be  reproduced  except  in  full,  without  the  written  approval  of 
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Success  Through  Science® 


Attention:  Amy  Harris 

TestAmerica 
17461  Derian  Ave 
Suite  100 
Irvine,  CA 
USA  92614 


Your  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 

Your  C.O.C.  #:  NA 


Report  Date:  2012/09/18 


CERTIFICATE  OF  ANALYSIS 

-2- 

Maxxam  Analytics  Inc.  Maxxam  has  procedures  in  place  to  guard  against  improper  use  of  the  electronic  signature  and  have  the  required 
"signatories",  as  per  section. 


Total  cover  pages:  2 
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Success  Through  Science® 


IVl  Ei  m 

Maxxam  Job  #:  B2D4628 
Report  Date:  2012/09/18 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


RESULTS  OF  ANALYSES  OF  SOIL 


Maxxam  ID 

OS0348 

OS0349 

OS0350 

OS0351 

OS0352 

Sampling  Date 

2012/08/29 

13:55 

2012/08/29 

14:05 

2012/08/29 

14:15 

2012/08/29 

14:30 

2012/08/29 

14:35 

COC  Number 

NA 

NA 

NA 

NA 

NA 

Units 

W9-DAILY 

COMP-081312 

(440-22022-1) 

W9-DAILY 

COMP-081412 

(440-22022-2) 

W9-DAILY 

COMP-081512 

(440-22022-3) 

W9-DAILY 

COMP-081612 

(440-22022-4) 

W9-DAILY 

COMP-081712 

(440-22022-5) 

QC  Batch 

RDL 

Moisture 

% 

0.040  U 

0.20  J 

0.20  J 

0.040  U 

0.040  U 

2960576 

1.0 

QC  Batch  =  Quality  Control  Batch 

Maxxam  ID 

OS0353 

Sampling  Date 

2012/08/29 

14:40 

COC  Number 

NA 

Units 

W9-DAILY 

COMP-081812 

(440-22022-6) 

QC  Batch 

RDL 

Moisture 

% 

0.20  J 

2960576 

1.0 

QC  Batch 

=  Quality  Control  Batch 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2D4628  Client  Project  #:  44006380 

Report  Date:  2012/09/18  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OS0348 

Sampling  Date 

2012/08/29 

13:55 

COC  Number 

NA 

TOXIC  EQUIVALENCY 

#  of 

Units 

W9-DAILY 

COMP-081312 

(440-22022-1) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

1.7  J 

1.2 

1.00 

1.70 

2970998 

20 

1,2,3,7,8-Penta  CDD 

pg/g 

1.7  J 

1.1 

1.00 

1.70 

2970998 

50 

1,2,3,4,7,8-HexaCDD 

pg/g 

1.4  u 

1.4 

0.100 

0.140 

2970998 

50 

1,2,3,6,7,8-HexaCDD 

pg/g 

1.6  J 

1.2 

0.100 

0.160 

2970998 

50 

1,2,3,7,8,9-HexaCDD 

pg/g 

1 .3  U  (1) 

1.3 

0.100 

0.130 

2970998 

50 

1,2,3,4,6,7,8-Hepta  CDD 

pg/g 

14.3  J 

1.1 

0.0100 

0.143 

2970998 

50 

Octa  CDD 

pg/g 

77.6  J 

1.4 

0.000300 

0.0233 

2970998 

100 

Total  Tetra  CDD 

pg/g 

16.3  J 

1.2 

2970998 

20 

Total  Penta  CDD 

pg/g 

9.2  J 

1.1 

2970998 

50 

Total  Hexa  CDD 

pg/g 

7.4  J 

1.3 

2970998 

50 

Total  Hepta  CDD 

pg/g 

24.2  J 

1.1 

2970998 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

25 

1.0 

0.100 

2.50 

2970998 

20 

1,2,3,7,8-Penta  CDF 

pg/g 

5.2  J 

1.2 

0.0300 

0.156 

2970998 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

6.7  J 

1.2 

0.300 

2.01 

2970998 

50 

1 ,2,3,4,7,8-Hexa  CDF 

pg/g 

2.6  U  (1) 

2.6 

0.100 

0.260 

2970998 

50 

1 ,2,3,6,7,8-Hexa  CDF 

pg/g 

4.3  J 

1.1 

0.100 

0.430 

2970998 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

4.8  J 

1.2 

0.100 

0.480 

2970998 

50 

1 ,2,3,7,8,9-Hexa  CDF 

pg/g 

1.4  U 

1.4 

0.100 

0.140 

2970998 

50 

1,2,3,4,6,7,8-Hepta  CDF 

pg/g 

9.1  U  (1) 

9.1 

0.0100 

0.0910 

2970998 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

1.4  U 

1.4 

0.0100 

0.0140 

2970998 

50 

Octa  CDF 

pg/g 

9.8  J 

2.6 

0.000300 

0.00294 

2970998 

100 

Total  Tetra  CDF 

pg/g 

181 

1.0 

2970998 

20 

Total  Penta  CDF 

pg/g 

61 

1.2 

2970998 

50 

Total  Hexa  CDF 

pg/g 

23.9  J 

1.2 

2970998 

50 

Total  Hepta  CDF 

pg/g 

10  U  (1) 

10 

2970998 

50 

Confirmation  2,3,7,8-Tetra  CDF 

pg/g 

8.0  J 

1.3 

0.100 

0.800 

2973209 

N/A 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

8.38 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 

(  1  )  EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 
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Success  Through  Science® 


IVl  at  m 

Maxxam  Job  #:  B2D4628 
Report  Date:  2012/09/18 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OS0348 

Sampling  Date 

2012/08/29 

13:55 

COC  Number 

NA 

TOXIC  EQUIVALENCY 

#  of 

Units 

W9-DAILY 

COMP-081312 

(440-22022-1) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

59 

2970998 

Cl  3-1 234678  HeptaCDF  ** 

% 

57 

2970998 

Cl  3-1 23478  HexaCDF 

% 

57 

2970998 

Cl  3-1 23678  HexaCDD 

% 

59 

2970998 

Cl  3-1 2378  PentaCDD 

% 

74 

2970998 

Cl  3-1 2378  PentaCDF 

% 

62 

2970998 

Cl  3-2378  TetraCDD 

% 

74 

2970998 

Cl  3-2378  TetraCDF 

% 

63 

2970998 

C13-OCDD 

% 

58 

2970998 

Confirmation  Cl  3-2378  TetraCDF 

% 

73 

2973209 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2D4628  Client  Project  #:  44006380 

Report  Date:  2012/09/18  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OS0349 

Sampling  Date 

2012/08/29 

14:05 

COC  Number 

NA 

TOXIC  EQUIVALENCY 

#  of 

Units 

W9-DAILY 

COMP-081412 

(440-22022-2) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

5.4  J 

1.0 

1.00 

5.40 

2970998 

20 

1,2,3,7,8-Penta  CDD 

pg/g 

4.9  J 

1.0 

1.00 

4.90 

2970998 

50 

1,2,3,4,7,8-HexaCDD 

pg/g 

2.2  J 

1.1 

0.100 

0.220 

2970998 

50 

1,2,3,6,7,8-HexaCDD 

pg/g 

3.18  J 

0.94 

0.100 

0.318 

2970998 

50 

1,2,3,7,8,9-HexaCDD 

pg/g 

5.80  J 

0.98 

0.100 

0.580 

2970998 

50 

1,2,3,4,6,7,8-Hepta  CDD 

pg/g 

12.4  J 

1.2 

0.0100 

0.124 

2970998 

50 

Octa  CDD 

pg/g 

24  U  (1) 

24 

0.000300 

0.00720 

2970998 

100 

Total  Tetra  CDD 

pg/g 

46 

1.0 

2970998 

20 

Total  Penta  CDD 

pg/g 

27.4  J 

1.0 

2970998 

50 

Total  Hexa  CDD 

pg/g 

37.1  J 

1.0 

2970998 

50 

Total  Hepta  CDD 

pg/g 

22.1  J 

1.2 

2970998 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

300 

1.1 

0.100 

30.0 

2970998 

20 

1,2,3,7,8-Penta  CDF 

pg/g 

44.1  J 

1.1 

0.0300 

1.32 

2970998 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

51 

1.1 

0.300 

15.3 

2970998 

50 

1 ,2,3,4,7,8-Hexa  CDF 

pg/g 

17.7  J 

1.1 

0.100 

1.77 

2970998 

50 

1 ,2,3,6,7,8-Hexa  CDF 

pg/g 

25.2  J 

1.1 

0.100 

2.52 

2970998 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

22.7  J 

1.2 

0.100 

2.27 

2970998 

50 

1 ,2,3,7,8,9-Hexa  CDF 

pg/g 

3.0  J 

1.3 

0.100 

0.300 

2970998 

50 

1,2,3,4,6,7,8-Hepta  CDF 

pg/g 

33.0  J 

0.93 

0.0100 

0.330 

2970998 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

8.4  J 

1.2 

0.0100 

0.0840 

2970998 

50 

Octa  CDF 

pg/g 

11.1  J 

1.5 

0.000300 

0.00333 

2970998 

100 

Total  Tetra  CDF 

pg/g 

1910 

1.1 

2970998 

20 

Total  Penta  CDF 

pg/g 

586 

1.1 

2970998 

50 

Total  Hexa  CDF 

pg/g 

186 

1.1 

2970998 

50 

Total  Hepta  CDF 

pg/g 

54 

1.1 

2970998 

50 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 

(  1  )  RT>2  seconds  -  PCDD/DF  analysis-Peak  maxima  of  monitored  ions  exceeds  2  seconds 

RT  >  3  seconds  -  PCDD/DF  analysis  -  Peak  detected  exceeds  expected  retention  time  (from  internal  standard)  by  greater 
than  3  seconds. 
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Success  Through  Science® 


IVl  at  m 

Maxxam  Job  #:  B2D4628 
Report  Date:  2012/09/18 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OS0349 

Sampling  Date 

2012/08/29 

14:05 

COC  Number 

NA 

TOXIC  EQUIVALENCY 

#  of 

Units 

W9-DAILY 

COMP-081412 

(440-22022-2) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

Confirmation  2,3,7,8-Tetra  CDF  ** 

pg/g 

62.4 

1.8 

0.100 

6.24 

2973209 

N/A 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

41.7 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

85 

2970998 

Cl  3-1 234678  HeptaCDF 

% 

81 

2970998 

Cl  3-1 23478  HexaCDF 

% 

78 

2970998 

Cl  3-1 23678  HexaCDD 

% 

83 

2970998 

Cl  3-1 2378  PentaCDD 

% 

99 

2970998 

Cl  3-1 2378  PentaCDF 

% 

84 

2970998 

Cl  3-2378  TetraCDD 

% 

102 

2970998 

Cl  3-2378  TetraCDF 

% 

86 

2970998 

C13-OCDD 

% 

78 

2970998 

Confirmation  Cl  3-2378  TetraCDF 

% 

100 

2973209 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2D4628  Client  Project  #:  44006380 

Report  Date:  2012/09/18  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OS0350 

Sampling  Date 

2012/08/29 

14:15 

COC  Number 

NA 

TOXIC  EQUIVALENCY 

#  of 

Units 

W9-DAILY 

COMP-081512 

(440-22022-3) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

12.3  J 

1.1 

1.00 

12.3 

2970998 

20 

1,2,3,7,8-Penta  CDD 

pg/g 

15.7  J 

1.1 

1.00 

15.7 

2970998 

50 

1,2,3,4,7,8-HexaCDD 

pg/g 

6.1  J 

1.1 

0.100 

0.610 

2970998 

50 

1,2,3,6,7,8-HexaCDD 

pg/g 

7.97  J 

0.97 

0.100 

0.797 

2970998 

50 

1,2,3,7,8,9-HexaCDD 

pg/g 

10  U  (1) 

10 

0.100 

1.00 

2970998 

50 

1,2,3,4,6,7,8-Hepta  CDD 

pg/g 

32.0  J 

1.1 

0.0100 

0.320 

2970998 

50 

Octa  CDD 

pg/g 

85.8  J 

1.3 

0.000300 

0.0257 

2970998 

100 

Total  Tetra  CDD 

pg/g 

370 

1.1 

2970998 

20 

Total  Penta  CDD 

pg/g 

177 

1.1 

2970998 

50 

Total  Hexa  CDD 

pg/g 

85 

1.0 

2970998 

50 

Total  Hepta  CDD 

pg/g 

56 

1.1 

2970998 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

1320 

1.0 

0.100 

132 

2970998 

20 

1,2,3,7,8-Penta  CDF 

pg/g 

214 

1.1 

0.0300 

6.42 

2970998 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

279 

1.1 

0.300 

83.7 

2970998 

50 

1 ,2,3,4,7,8-Hexa  CDF 

pg/g 

139 

0.98 

0.100 

13.9 

2970998 

50 

1 ,2,3,6,7,8-Hexa  CDF 

pg/g 

139 

0.98 

0.100 

13.9 

2970998 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

112 

1.1 

0.100 

11.2 

2970998 

50 

1 ,2,3,7,8,9-Hexa  CDF 

pg/g 

16.0  J 

1.2 

0.100 

1.60 

2970998 

50 

1,2,3,4,6,7,8-Hepta  CDF 

pg/g 

163 

0.93 

0.0100 

1.63 

2970998 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

48.3  J 

1.2 

0.0100 

0.483 

2970998 

50 

Octa  CDF 

pg/g 

73.4  J 

1.2 

0.000300 

0.0220 

2970998 

100 

Total  Tetra  CDF 

pg/g 

8410 

1.0 

2970998 

20 

Total  Penta  CDF 

pg/g 

3400 

1.1 

2970998 

50 

Total  Hexa  CDF 

pg/g 

1150 

1.1 

2970998 

50 

Total  Hepta  CDF 

pg/g 

301 

1.1 

2970998 

50 

Confirmation  2,3,7,8-Tetra  CDF 

pg/g 

236 

2.9 

0.100 

23.6 

2973209 

N/A 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

187 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 

(  1  )  EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 
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Success  Through  Science® 


IVl  at  m 

Maxxam  Job  #:  B2D4628 
Report  Date:  2012/09/18 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OS0350 

Sampling  Date 

2012/08/29 

14:15 

COC  Number 

NA 

TOXIC  EQUIVALENCY 

#  of 

Units 

W9-DAILY 

COMP-081512 

(440-22022-3) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

73 

2970998 

Cl  3-1 234678  HeptaCDF  ** 

% 

70 

2970998 

Cl  3-1 23478  HexaCDF 

% 

72 

2970998 

Cl  3-1 23678  HexaCDD 

% 

75 

2970998 

Cl  3-1 2378  PentaCDD 

% 

88 

2970998 

Cl  3-1 2378  PentaCDF 

% 

76 

2970998 

Cl  3-2378  TetraCDD 

% 

92 

2970998 

Cl  3-2378  TetraCDF 

% 

77 

2970998 

C13-OCDD 

% 

67 

2970998 

Confirmation  Cl  3-2378  TetraCDF 

% 

91 

2973209 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2D4628  Client  Project  #:  44006380 

Report  Date:  2012/09/18  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OS0351 

Sampling  Date 

2012/08/29 

14:30 

COC  Number 

NA 

TOXIC  EQUIVALENCY 

#  of 

Units 

W9-DAILY 

COMP-081612 

(440-22022-4) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

73 

1.0 

1.00 

73.0 

2970998 

20 

1,2,3,7,8-Penta  CDD 

pg/g 

265 

0.99 

1.00 

265 

2970998 

50 

1,2,3,4,7,8-HexaCDD 

pg/g 

216 

1.2 

0.100 

21.6 

2970998 

50 

1,2,3,6,7,8-HexaCDD 

pg/g 

272 

1.1 

0.100 

27.2 

2970998 

50 

1,2,3,7,8,9-HexaCDD 

pg/g 

348 

1.1 

0.100 

34.8 

2970998 

50 

1,2,3,4,6,7,8-Hepta  CDD 

pg/g 

1650 

1.1 

0.0100 

16.5 

2970998 

50 

Octa  CDD 

pg/g 

2220 

1.2 

0.000300 

0.666 

2970998 

100 

Total  Tetra  CDD 

pg/g 

2320 

1.0 

2970998 

20 

Total  Penta  CDD 

pg/g 

2940 

0.99 

2970998 

50 

Total  Hexa  CDD 

pg/g 

3900 

1.1 

2970998 

50 

Total  Hepta  CDD 

pg/g 

2940 

1.1 

2970998 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

6590 

1.1 

0.100 

659 

2970998 

20 

1,2,3,7,8-Penta  CDF 

pg/g 

1720 

1.0 

0.0300 

51.6 

2970998 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

2850 

1.0 

0.300 

855 

2970998 

50 

1 ,2,3,4,7,8-Hexa  CDF 

pg/g 

3110 

1.1 

0.100 

311 

2970998 

50 

1 ,2,3,6,7,8-Hexa  CDF 

pg/g 

2180 

1.1 

0.100 

218 

2970998 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

2270 

1.2 

0.100 

227 

2970998 

50 

1 ,2,3,7,8,9-Hexa  CDF 

pg/g 

78 

1.4 

0.100 

7.80 

2970998 

50 

1,2,3,4,6,7,8-Hepta  CDF 

pg/g 

5740 

0.94 

0.0100 

57.4 

2970998 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

557 

1.2 

0.0100 

5.57 

2970998 

50 

Octa  CDF 

pg/g 

1540 

1.3 

0.000300 

0.462 

2970998 

100 

Total  Tetra  CDF 

pg/g 

40100 

1.1 

2970998 

20 

Total  Penta  CDF 

pg/g 

32900 

1.0 

2970998 

50 

Total  Hexa  CDF 

pg/g 

20000 

1.2 

2970998 

50 

Total  Hepta  CDF 

pg/g 

8140 

1.1 

2970998 

50 

Confirmation  2,3,7,8-Tetra  CDF 

pg/g 

1230 

2.4 

0.100 

123 

2973209 

N/A 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

2300 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  m 

Maxxam  Job  #:  B2D4628 
Report  Date:  2012/09/18 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OS0351 

Sampling  Date 

2012/08/29 

14:30 

COC  Number 

NA 

TOXIC  EQUIVALENCY 

#  of 

Units 

W9-DAILY 

COMP-081612 

(440-22022-4) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

71 

2970998 

Cl  3-1 234678  HeptaCDF  ** 

% 

67 

2970998 

Cl  3-1 23478  HexaCDF 

% 

66 

2970998 

Cl  3-1 23678  HexaCDD 

% 

68 

2970998 

Cl  3-1 2378  PentaCDD 

% 

77 

2970998 

Cl  3-1 2378  PentaCDF 

% 

69 

2970998 

Cl  3-2378  TetraCDD 

% 

84 

2970998 

Cl  3-2378  TetraCDF 

% 

74 

2970998 

C13-OCDD 

% 

67 

2970998 

Confirmation  Cl  3-2378  TetraCDF 

% 

83 

2973209 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2D4628  Client  Project  #:  44006380 

Report  Date:  2012/09/18  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OS0352 

Sampling  Date 

2012/08/29 

14:35 

COC  Number 

NA 

TOXIC  EQUIVALENCY 

#  of 

Units 

W9-DAILY 

COMP-081712 

(440-22022-5) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

17.3  J 

1.1 

1.00 

17.3 

2970998 

20 

1,2,3,7,8-Penta  CDD 

pg/g 

16.2  J 

1.0 

1.00 

16.2 

2970998 

50 

1,2,3,4,7,8-HexaCDD 

pg/g 

9.8  J 

1.2 

0.100 

0.980 

2970998 

50 

1,2,3,6,7,8-HexaCDD 

pg/g 

11.4  J 

1.0 

0.100 

1.14 

2970998 

50 

1,2,3,7,8,9-HexaCDD 

pg/g 

10  U  (1) 

10 

0.100 

1.00 

2970998 

50 

1,2,3,4,6,7,8-Hepta  CDD 

pg/g 

58 

1.1 

0.0100 

0.580 

2970998 

50 

Octa  CDD 

pg/g 

54.0  J 

1.4 

0.000300 

0.0162 

2970998 

100 

Total  Tetra  CDD 

pg/g 

522 

1.1 

2970998 

20 

Total  Penta  CDD 

pg/g 

219 

1.0 

2970998 

50 

Total  Hexa  CDD 

pg/g 

170 

1.1 

2970998 

50 

Total  Hepta  CDD 

pg/g 

99 

1.1 

2970998 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

755 

1.0 

0.100 

75.5 

2970998 

20 

1,2,3,7,8-Penta  CDF 

pg/g 

102 

1.1 

0.0300 

3.06 

2970998 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

125 

1.1 

0.300 

37.5 

2970998 

50 

1 ,2,3,4,7,8-Hexa  CDF 

pg/g 

125 

1.0 

0.100 

12.5 

2970998 

50 

1 ,2,3,6,7,8-Hexa  CDF 

pg/g 

59 

1.0 

0.100 

5.90 

2970998 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

57 

1.2 

0.100 

5.70 

2970998 

50 

1 ,2,3,7,8,9-Hexa  CDF 

pg/g 

2.8  J 

1.3 

0.100 

0.280 

2970998 

50 

1,2,3,4,6,7,8-Hepta  CDF 

pg/g 

103 

0.98 

0.0100 

1.03 

2970998 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

17.4  J 

1.3 

0.0100 

0.174 

2970998 

50 

Octa  CDF 

pg/g 

32.1  J 

1.4 

0.000300 

0.00963 

2970998 

100 

Total  Tetra  CDF 

pg/g 

5930 

1.0 

2970998 

20 

Total  Penta  CDF 

pg/g 

1600 

1.1 

2970998 

50 

Total  Hexa  CDF 

pg/g 

502 

1.1 

2970998 

50 

Total  Hepta  CDF 

pg/g 

165 

1.1 

2970998 

50 

Confirmation  2,3,7,8-Tetra  CDF 

pg/g 

234 

2.5 

0.100 

23.4 

2973209 

N/A 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

127 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 

(  1  )  EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 
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Success  Through  Science® 


IVl  at  m 

Maxxam  Job  #:  B2D4628 
Report  Date:  2012/09/18 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OS0352 

Sampling  Date 

2012/08/29 

14:35 

COC  Number 

NA 

TOXIC  EQUIVALENCY 

#  of 

Units 

W9-DAILY 

COMP-081712 

(440-22022-5) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

74 

2970998 

Cl  3-1 234678  HeptaCDF  ** 

% 

69 

2970998 

Cl  3-1 23478  HexaCDF 

% 

69 

2970998 

Cl  3-1 23678  HexaCDD 

% 

72 

2970998 

Cl  3-1 2378  PentaCDD 

% 

82 

2970998 

Cl  3-1 2378  PentaCDF 

% 

72 

2970998 

Cl  3-2378  TetraCDD 

% 

86 

2970998 

Cl  3-2378  TetraCDF 

% 

76 

2970998 

C13-OCDD 

% 

68 

2970998 

Confirmation  Cl  3-2378  TetraCDF 

% 

81 

2973209 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2D4628  Client  Project  #:  44006380 

Report  Date:  2012/09/18  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OS0353 

Sampling  Date 

2012/08/29 

14:40 

COC  Number 

NA 

TOXIC  EQUIVALENCY 

#  of 

Units 

W9-DAILY 

COMP-081812 

(440-22022-6) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

31 

0.96 

1.00 

31.0 

2970998 

20 

1 ,2,3,7,8-Penta  CDD 

pg/g 

85  U  (1) 

85 

1.00 

85.0 

2970998 

50 

1 ,2,3,4,7,8-Hexa  CDD 

pg/g 

89 

1.2 

0.100 

8.90 

2970998 

50 

1 ,2,3,6,7,8-Hexa  CDD 

pg/g 

97 

1.1 

0.100 

9.70 

2970998 

50 

1 ,2,3,7,8,9-Hexa  CDD 

pg/g 

277  (2) 

1.1 

0.100 

27.7 

2970998 

50 

1 ,2,3,4,6,7,8-Hepta  CDD 

pg/g 

730 

0.81 

0.0100 

7.30 

2970998 

50 

Octa  CDD 

pg/g 

1950 

1.9 

0.000300 

0.585 

2970998 

100 

Total  Tetra  CDD 

pg/g 

456 

0.96 

2970998 

20 

Total  Penta  CDD 

pg/g 

555 

0.97 

2970998 

50 

Total  Hexa  CDD 

pg/g 

1110 

1.1 

2970998 

50 

Total  Hepta  CDD 

pg/g 

1350 

0.81 

2970998 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

2450 

1.0 

0.100 

245 

2970998 

20 

1 ,2,3,7,8-Penta  CDF 

pg/g 

533 

1.5 

0.0300 

16.0 

2970998 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

759 

1.5 

0.300 

228 

2970998 

50 

1 ,2,3,4,7,8-Hexa  CDF 

pg/g 

2340  (2) 

0.98 

0.100 

234 

2970998 

50 

1 ,2,3,6,7,8-Hexa  CDF 

pg/g 

716 

0.99 

0.100 

71.6 

2970998 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

1010 

1.1 

0.100 

101 

2970998 

50 

1 ,2,3,7,8,9-Hexa  CDF 

pg/g 

36.0  J 

1.2 

0.100 

3.60 

2970998 

50 

1 ,2,3,4,6,7,8-Hepta  CDF 

pg/g 

3490 

1.2 

0.0100 

34.9 

2970998 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

282 

1.5 

0.0100 

2.82 

2970998 

50 

Octa  CDF 

pg/g 

1960 

1.3 

0.000300 

0.588 

2970998 

100 

Total  Tetra  CDF 

pg/g 

14600 

1.0 

2970998 

20 

Total  Penta  CDF 

pg/g 

11800 

1.5 

2970998 

50 

Total  Hexa  CDF 

pg/g 

8000 

1.1 

2970998 

50 

Total  Hepta  CDF 

pg/g 

5090 

1.3 

2970998 

50 

Confirmation  2,3,7,8-Tetra  CDF 

pg/g 

348 

4.4 

0.100 

34.8 

2973209 

N/A 

EDL  =  Estimated  Detection  Limit 
QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 
TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 

(  1  )  EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 

(2)  EMPC  /  Merged  Peak 
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Success  Through  Science® 


IVl  at  m 

Maxxam  Job  #:  B2D4628 
Report  Date:  2012/09/18 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

OS0353 

Sampling  Date 

2012/08/29 

14:40 

COC  Number 

NA 

TOXIC  EQUIVALENCY 

#  of 

Units 

W9-DAILY 

COMP-081812 

(440-22022-6) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

897 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

78 

2970998 

Cl  3-1 234678  HeptaCDF  ** 

% 

75 

2970998 

Cl  3-1 23478  HexaCDF 

% 

76 

2970998 

Cl  3-1 23678  HexaCDD 

% 

78 

2970998 

Cl  3-1 2378  PentaCDD 

% 

97 

2970998 

Cl  3-1 2378  PentaCDF 

% 

80 

2970998 

Cl  3-2378  TetraCDD 

% 

98 

2970998 

Cl  3-2378  TetraCDF 

% 

82 

2970998 

C13-OCDD 

% 

75 

2970998 

Confirmation  Cl  3-2378  TetraCDF 

% 

96 

2973209 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2D4628  Client  Project  #:  44006380 

Report  Date:  2012/09/18  Site  Location:  WASTE  TO  ENERGY 


Test  Summary 


Maxxam  ID  OS0348  Collected  2012/08/29 

Sample  ID  W9-DAILY  COMP-081312  (440-22022-1)  Shipped 

Matrix  Soil  Received  2012/09/01 


Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2970998 

2012/09/07 

2012/09/15 

Kav  Shaw 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

2973209 

N/A 

2012/09/17 

Anqel  Guerrero 

Moisture 

BAL 

2960576 

N/A 

2012/09/05 

Valentina  Kaftani 

Maxxam  ID  OS0349 

Sample  ID  W9-DAILY  COMP-081 41 2  (440-22022-2) 
Matrix  Soil 

Collected  2012/08/29 

Shipped 

Received  2012/09/01 

Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2970998 

2012/09/07 

2012/09/15 

Kay  Shaw 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

2973209 

N/A 

2012/09/17 

Angel  Guerrero 

Moisture 

BAL 

2960576 

N/A 

2012/09/05 

Valentina  Kaftani 

Maxxam  ID  OS0350 

Sample  ID  W9-DAILY  COMP-081 51 2  (440-22022-3) 
Matrix  Soil 

Collected  2012/08/29 

Shipped 

Received  2012/09/01 

Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2970998 

2012/09/07 

2012/09/15 

Kay  Shaw 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

2973209 

N/A 

2012/09/17 

Anqel  Guerrero 

Moisture 

BAL 

2960576 

N/A 

2012/09/05 

Valentina  Kaftani 

Maxxam  ID  OS0351 

Sample  ID  W9-DAILY  COMP-081 61 2  (440-22022-4) 
Matrix  Soil 

Collected  2012/08/29 

Shipped 

Received  2012/09/01 

Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2970998 

2012/09/07 

2012/09/15 

Kay  Shaw 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

2973209 

N/A 

2012/09/17 

Anqel  Guerrero 

Moisture 

BAL 

2960576 

N/A 

2012/09/05 

Valentina  Kaftani 

Maxxam  ID  OS0352 

Sample  ID  W9-DAILY  COMP-081 71 2  (440-22022-5) 
Matrix  Soil 

Collected  2012/08/29 

Shipped 

Received  2012/09/01 

Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2970998 

2012/09/07 

2012/09/15 

Kay  Shaw 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

2973209 

N/A 

2012/09/10 

Angel  Guerrero 

Moisture 

BAL 

2960576 

N/A 

2012/09/05 

Valentina  Kaftani 
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Success  Through  Science® 


IVl  Ei  m 

Maxxam  Job  #:  B2D4628 
Report  Date:  2012/09/18 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


Test  Summary 


Maxxam  ID  OS0353  Collected  2012/08/29 

Sample  ID  W9-DAILY  COMP-081812  (440-22022-6)  Shipped 

Matrix  Soil  Received  2012/09/01 


Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2970998 

2012/09/07 

2012/09/15 

Kav  Shaw 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

2973209 

N/A 

2012/09/18 

Anqel  Guerrero 

Moisture 

BAL 

2960576 

N/A 

2012/09/05 

Valentina  Kaftani 
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Success  Through  Science® 


IVl  Ei  m 

Maxxam  Job  #:  B2D4628 
Report  Date:  2012/09/18 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


GENERAL  COMMENTS 

Results  reported  on  a  wet  weight  basis  as  per  client  request 

Results  relate  only  to  the  items  tested. _ 
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Success  Through  Science® 


TestAmerica 
Attention:  Amy  Harris 
Client  Project  #:  44006380 
P.O.  #: 


Site  Location:  WASTE  TO  ENERGY 


Quality  Assurance  Report 

Maxxam  Job  Number:  GB2D4628 


QA/QC 

Batch 

Num  Init 

QC  Type 

Parameter 

Date 

Analyzed 

yyyy/mm/dd 

Value  %Fteccvery 

Units 

QC  Limits 

2960576  THT 

RPD  - 

Sample/Sample 

Dup 

Moisture 

2012/09/05 

2.2 

% 

20 

2970998  KKS 

Spiked  Blank 

Cl  3-1 234678  HeptaCDD 

2012/09/14 

90 

% 

40  -  135 

Cl  3-1 234678  HeptaCDF 

2012/09/14 

83 

% 

40-135 

Cl  3-1 23478  HexaCDF 

2012/09/14 

81 

% 

40-135 

Cl  3-1 23678  HexaCDD 

2012/09/14 

85 

% 

40  -  135 

Cl  3-1 2378  PentaCDD 

2012/09/14 

114 

% 

40  -  135 

Cl  3-1 2378  PentaCDF 

2012/09/14 

92 

% 

40-135 

Cl  3-2378  TetraCDD 

2012/09/14 

104 

% 

40  -  135 

Cl  3-2378  TetraCDF 

2012/09/14 

88 

% 

40  -  135 

C13-OCDD 

2012/09/14 

88 

% 

40-135 

2,3,7,8-Tetra  CDD 

2012/09/14 

88 

% 

80-140 

1,2,3,7,8-Penta  CDD 

2012/09/14 

89 

% 

80  -  140 

1 ,2,3,4,7,8-Hexa  CDD 

2012/09/14 

100 

% 

80-140 

1 ,2,3,6,7,8-Hexa  CDD 

2012/09/14 

99 

% 

80-140 

1,2,3,7,8,9-HexaCDD 

2012/09/14 

102 

% 

80  -  140 

1,2,3,4,6,7,8-Hepta  CDD 

2012/09/14 

84 

% 

80  -  140 

Octa  CDD 

2012/09/14 

94 

% 

80-140 

2,3,7,8-Tetra  CDF 

2012/09/14 

84 

% 

80  -  140 

1,2,3,7,8-Penta  CDF 

2012/09/14 

94 

% 

80  -  140 

2,3,4,7,8-Penta  CDF 

2012/09/14 

103 

% 

80-140 

1 ,2,3,4,7,8-Hexa  CDF 

2012/09/14 

92 

% 

80-140 

1 ,2,3,6,7,8-Hexa  CDF 

2012/09/14 

97 

% 

80  -  140 

2,3,4,6,7,8-Hexa  CDF 

2012/09/14 

96 

% 

80-140 

1 ,2,3,7,8,9-Hexa  CDF 

2012/09/14 

97 

% 

80-140 

1,2,3,4,6,7,8-Hepta  CDF 

2012/09/14 

90 

% 

80  -  140 

1 ,2,3,4,7,8,9-Hepta  CDF 

2012/09/14 

93 

% 

80  -  140 

Octa  CDF 

2012/09/14 

96 

% 

80-140 

Method  Blank 

Cl  3-1 234678  HeptaCDD 

2012/09/14 

83 

% 

40  -  135 

Cl  3-1 234678  HeptaCDF 

2012/09/14 

78 

% 

40  -  135 

Cl  3-1 23478  HexaCDF 

2012/09/14 

77 

% 

40-135 

Cl  3-1 23678  HexaCDD 

2012/09/14 

78 

% 

40-135 

Cl  3-1 2378  PentaCDD 

2012/09/14 

97 

% 

40  -  135 

Cl  3-1 2378  PentaCDF 

2012/09/14 

82 

% 

40-135 

Cl  3-2378  TetraCDD 

2012/09/14 

92 

% 

40-135 

Cl  3-2378  TetraCDF 

2012/09/14 

75 

% 

40  -  135 

C13-OCDD 

2012/09/14 

77 

% 

40-135 

2,3,7,8-Tetra  CDD 

2012/09/14 

2.07  J,  EDL=0.94 

pg/g 

1,2,3,7,8-Penta  CDD 

2012/09/14 

1.45  J,  EDL=0.92 

pg/g 

1 ,2,3,4,7,8-Hexa  CDD 

2012/09/14 

0.98  U,  EDL=0.98 

pg/g 

1 ,2,3,6,7,8-Hexa  CDD 

2012/09/14 

0.85  U,  EDL=0.85 

pg/g 

1,2,3,7,8,9-HexaCDD 

2012/09/14 

1.40  J,  EDL=0.88 

pg/g 

1,2,3,4,6,7,8-Hepta  CDD 

2012/09/14 

2.41  J,  EDL=0.98 

pg/g 

Octa  CDD 

2012/09/14 

8.3  J,  EDL=1 .1 

pg/g 

Total  Tetra  CDD 

2012/09/14 

2.07  J,  EDL=0.94 

pg/g 

Total  Penta  CDD 

2012/09/14 

1.45  J,  EDL=0.92 

pg/g 

Total  Hexa  CDD 

2012/09/14 

1.40  J,  EDL=0.90 

pg/g 

Total  Hepta  CDD 

2012/09/14 

2.41  J,  EDL=0.98 

pg/g 

2,3,7,8-Tetra  CDF 

2012/09/14 

3.1  U,  EDL=3.1  (1) 

pg/g 

1,2,3,7,8-Penta  CDF 

2012/09/14 

2.58  J,  EDL=0.94 

pg/g 

2,3,4,7,8-Penta  CDF 

2012/09/14 

2.00  J,  EDL=0.95 

pg/g 

1 ,2,3,4,7,8-Hexa  CDF 

2012/09/14 

0.76  U,  EDL=0.76 

pg/g 

1 ,2,3,6,7,8-Hexa  CDF 

2012/09/14 

2.26  J,  EDL=0.76 

pg/g 

2,3,4,6,7,8-Hexa  CDF 

2012/09/14 

2.90  J,  EDL=0.85 

pg/g 
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IVl  a  m 


Success  Through  Science® 


TestAmerica 
Attention:  Amy  Harris 
Client  Project  #:  44006380 
P.O.  #: 


Site  Location:  WASTE  TO  ENERGY 

Quality  Assurance  Report  (Continued) 

Maxxam  Job  Number:  GB2D4628 


QA/QC 

Batch 

Num  Init 

QC  Type 

Parameter 

Date 

Analyzed 

yyyv/mm/dd 

Value  %Recovery 

Units 

QC  Limits 

2970998  KKS 

Method  Blank 

1 ,2,3,7,8,9-Hexa  CDF 

2012/09/14 

0.96  U,  EDL=0.96 

pg/g 

1,2,3,4,6,7,8-Hepta  CDF 

2012/09/14 

0.90  U,  EDL=0.90 

pg/g 

1,2,3,4,7,8,9-Hepta  CDF 

2012/09/14 

1.2  J,  EDL=1 .2 

pg/g 

Octa  CDF 

2012/09/14 

0.96  U,  EDL=0.96  (2) 

pg/g 

Total  Tetra  CDF 

2012/09/14 

5.89  J,  EDL=0.93 

pg/g 

Total  Penta  CDF 

2012/09/14 

7.71  J,  EDL=0.94 

pg/g 

Total  Hexa  CDF 

2012/09/14 

5.16  J,  EDL=0.82 

pg/g 

Total  Hepta  CDF 

2012/09/14 

1.2  J,  EDL=1 .0 

pg/g 

2973209  AGU 

Method  Blank 

Confirmation  Cl  3-2378  TetraCDF 

2012/09/17 

87 

% 

40  -  135 

Confirmation  2,3,7,8-Tetra  CDF 

2012/09/17 

1.2  U,  EDL=1 .2 

pg/g 

RPD  - 

Sample/Sample 

Duo 

Confirmation  2,3,7,8-Tetra  CDF 

2012/09/17 

15.5 

% 

100 

Spiked  Blank:  A  blank  matrix  to  which  a  known  amount  of  the  analyte  has  been  added.  Used  to  evaluate  analyte  recovery. 

Method  Blank:  A  blank  matrix  containing  all  reagents  used  in  the  analytical  procedure.  Used  to  identify  laboratory  contamination. 

Surrogate:  A  pure  or  isotopically  labeled  compound  whose  behavior  mirrors  the  analytes  of  interest.  Used  to  evaluate  extraction  efficiency. 

(  1  )  RT  >  3  seconds  -  PCDD/DF  analysis  -  Peak  detected  exceeds  expected  retention  time  (from  internal  standard)  by  greater  than  3  seconds. 
(  2  )  RT  >  3  seconds  -  PCDD/DF  analysis  -  Peak  detected  exceeds  expected  retention  time  (from  internal  standard)  by  greater  than  3  seconds. 
RT>2  seconds  -  PCDD/DF  analysis-Peak  maxima  of  monitored  ions  exceeds  2  seconds 
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LABORATORY  REPORT 


Date:  September  6,  2012 

Client:  TestAmerica,  Irvine 

17461  Derian  Ave.,  Suite  100 
Irvine,  CA  92614 
Attn:  Amy  Harris 


Aquatic 
Testing 
Laboratories 


“dedicated  to  providing  quality  aquatic  toxicity  testing  ’’ 

4350  Transport  Street,  Unit  107 
Ventura,  CA  93003 
(805)  650-0546  FAX  (805)  650-0756 

CA  DOHS  ELAP  Cert.  No.:  1775 


Laboratory  No.: 
Job  No.: 

Sample  ID.: 


A- 1 2090 101 -00 1 /006 

440-22022-1 

440-22022-1/6 


Sample  Control:  The  samples  were  received  by  ATL  in  a  chilled  state,  with  the  chain  of  custody 

record  attached. 


Date  Sampled: 
Date  Received: 
Date  Tested: 


08/29/12 

09/01/12 

09/02/12  to  09/06/12 


Sample  Analysis:  The  following  analyses  were  performed  on  your  sample: 

CCR  Title  22  Fathead  Minnow  Hazardous  Waste  Screen  Bioassay  (Polisini  &  Miller  1988). 

Attached  are  the  test  data  generated  from  the  analysis  of  your  sample.  All  testing 
was  conducted  under  the  direct  supervision  of  Joseph  A.  LeMay. 


Result  Summary: 

Sample  ID. 

440-22022-1 

440-22022-2 

440-22022-3 

440-22022-4 

440-22022-5 

440-22022-6 


Results 

PASS  (LC50  >  750  mg/1) 
PASS  (LC50  >  750  mg/1) 
PASS  (LC50  >  750  mg/1) 
PASS  (LC50  >  750  mg/1) 
PASS  (LC50  >  750  mg/1) 
PASS  (LC50  >  750  mg/1) 


Quality  Control: 


Reviewed  and  approved  by: 


Joseph  A.  LeMay 
Laboratory  Director' 


This  report  pertains  only  to  the  samples  investigated  and  does  not  necessarily  apply  to  other  apparently  identical  or  similar  materials.  This  report  is  submitted  for  the  exclusive  use  of  the 
client  to  whom  it  is  addressed.  Any  reproduction  of  this  report  or  use  of  the  advertising  or  publicity  purpose  without  authorization  is  prohibited9/20/201  2 


FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIOASSAY 


Lab  No.:  /\  f>  a  (-w  f 

Client/ID:  7V? 


Aquatic 
Testing 

\  Laboratories 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:  Q-2T;  min:  I  ;  ma x:_^_£. 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  1 0. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


INITIAL  | 

24  Hr 

48  Hr  | 

72  Hr 

96  Hr  | 

Date/Time: 

&>T-? 

-n  (Ofc  ] 

jL 

14, 

n 

f-r-/u 

!<f)o 

1-  i-<2 

(Sh>  j 

Analyst: 

7 

^ 1 

&  1 

.a. 

°C 

DO 

pH 

°C 

DO 

pH 

#d| 

°C 

DO 

pH 

#  D  I 

°c 

DO 

pH 

#  D 

“C 

DO 

pH 

#  D 

Control  A 

*  £ 

f  \ 

ff-7 

M 

<? 

*7 

ILL 

0 

2ZtZ 

U- 

rM. 

j2 

*7 

9-0 

j2 

Control  B 

** 

f.  f 

7 

1± 

d 

b. 

1^1 

l*z 

i-o 

0 

400  mg/1  A 

b,  ( 

f  7 

* 

^2. 

is,  q 

0 

2-JL 

b  y 

*'7 

$<? 

o 

400  mg/1  B 

2jo,  ( 

*.r 

* 

5.T 

St 

0 

b .*f 

<&Q 

O 

rr 

%i2- 

0 

jUl- 

O 

750  mg/1  A 

2.  6 

* 

t>.<r 

*7 

f>-  7 

o 

h.*f 

t-H 

*'{ 

0 

7 

&JL 

0 

M. 

%<7 

O 

750  mg/1  B 

$4 

X 

8.  T 

7 

o 

*.  Y 

8,6 

0 

fe.  Y 

K 

0 

t4,~> 

f-7 

0 

pH  Control 

To.  *1 

&7 

M 

*•/ 

£ 

t>.7 

97 

% 6 

o 

8-7 

9-0 

0 

H 

0 

p  H  A?  is  *  -S” 


*3 


Comments:  Extraction  method:  Mechanical  shaking  Y  ■ 

None  (aqueous  solution)  . 

Dissolved  Oxygen  (DO)  readings  in  mg/I  02.  Test  Aerated: /  No  pH  Control  adjusted  with  HCl/NaOH  to  pH  similar  to  sample  tanks 


CONTROL 

HIGH  CONCENTRATION  | 

Alkalinity 

Hardness 

Alkalinity 

Hardness  | 

Initial 

yy  mg/ICaCOj 

£{(f  mg/l  CaCO, 

$  mg/l  CaCO, 

7  f  mg/l  CaCO, 

Final 

^  7  mg/l  CaCO, 

V  mg/l  CaCO, 

Y  7  mg/l  CaCO, 

H  T  mg/l  CaCO,  j 

Total  Number  Dead 

Control 

O  /20 

400  mg/l 

O  120 

750  mg/l 

n>  120 

RESULTS 

(the  checked  result  applies  based  on  fish  survival  rates ) 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

_ 5eS_ - 

/1/rf 

FAILED 

2:40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIOASSAY 

Lab  No.:  It  oHofof-  ooj> _ 

Client/ID:  T,A  V  Wo-21oU -B-2. 


Aquatic 

Testing 


<QC  \  Laboratories 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:^?.  ?  <T ;  min:  O.i.  (  ;  max:  0.2$  , 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


Date/Time: 

Analyst: 

INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

«  ?'•  2  -d  fo)  o 

fo-a  w-o 

I'H-a  roy* 

«'?-/!  (o7t> 

l>-f 2  r^y=> 

_ 

X 

_ 

2 

°c 

" DO 

pH 

°C 

DO 

pH 

#  D 

°c 

DO  J 

pH 

#  D 

°C 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

Control  A 

b.7 

lL 

M 

9r7 

t'1 

0 

S-( 

n 

2b.  ^ 

gj 

9,  ! 

0 

Zs>9 

P'7 

r) 

Control  B 

JlZ 

$•! 

t  o 

6> 

»■? 

0 

f‘  1 

O 

&  t 

iJ 

9,  o 

o 

Zo‘7 

$.7 

0 

400  mg/1  A 

•».-> 

&JL 

7a.7 

t-7 

o 

9  1 

0 

h.y 

t<7 

&Jr 

p 

0 

400  mg/1  B 

u.y 

?.(> 

1+  7 

o 

f*  7 

>■2 

0 

7t>k  i 

!'? 

2*1 

0 

7a,  (> 

9  7 

P,l 

0 

750  mg/1  A 

it,.  % 

9-C 

*9 

9,2 

o 

t‘( 

o 

*}<  7 

£  7 

*/ 

o 

*><7 

*-$ 

r-f 

0 

750  mg/1  B 

"to.  2 

TO.  (f 

*  i 

SjL 

o 

t '<7 

H 

o 

*>.  7 

S.  V 

9>( 

o 

9,0 

o 

Comments:  Extraction  method:  Mechanical  shaking  X  . 

None  (aqueous  solution)  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1 02.  Test  Aerated:  fepl  /  No 


CONTROL 

HIGH  CONCENTRATION 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

mg/l  CaCO, 

Y  Y  mg/l  CaCO, 

}  y  mg/l  CaC03 

y  Y  mg/!  CaCO, 

Final 

^  *)  mg/!  CaCO, 

VjT  mg/1  CaCO, 

mg/l  CaCO, 

r  Y  mg/l  CaCO, 

Total  Number  Dead 

Control 

/20 

400  mg/l 

O  /20 

750  mg/l 

O  /20 

RESULTS 

(the  checked  result  applies  based  on  fish  survival  rates  ) 

PASSED 

LC50  >  750  mg/I  (<40%  dead  in  750  mg/I  cone.) 

a/4 

FAILED 

2:40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

A4 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIOASSAY 

Lab  No.:  Xf  1 1  oH o  f  o  l-op'} _ 

Client/ID:  T/J  -  ■> 


Aquatic 
Testing 

CSJC  \  Laboratories 


TEST  SUMMARY 

Species:  Pimep  hales  promelas. 

Fish  weight  (gm):  av:^?.  ?  <T  ;  min:  O.l  (  ;  max:  O-H  . 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


Date/Time: 

Analyst: 

INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

o  1-7 -a  to o 

9~  'y-fi 

('*?* 

V'-TV. J.  (o'?* 

°c 

DO 

pH 

°C 

DO 

PH 

#  D 

°c 

DO 

pH 

#  D 

°C 

DO 

pH 

#  D 

°c. 

DO 

pH 

#  D 

Control  A 

b.  7 

hL 

M 

«,7 

9-1 

o 

z>? 

fM 

o 

o 

7 

%>o 

6 

Control  B 

JlZ 

M 

M 

9,  b 

0 

*7 

H 

%  ( 

o 

&  % 

U 

l  b 

0 

7 

*•7 

0 

400  mg/1  A 

b. } 

j LL 

cl 

0 

U 

t.l 

0 

*0.7 

%.  (> 

*1 

0 

fo.  7 

0 

400  mg/1  B 

L£iZ 

9-  (> 

is-  r 

1>> 7 

f  1 

o 

Is.  9 

o 

i 

?.( 

(0 

P'7 

$  o 

0 

750  mg/1  A 

%.  c 

^■9 

9  9 

O 

*.c t 

l<7 

*'( 

o 

*>-7 

9.  7 

0 

3 J.7 

5.  7 

$.0 

o 

750  mg/1  B 

9.  (, 

*■1 

*•7 

*4 

O 

b.  Jr 

s-  i 

*‘l 

6> 

M 

?•/ 

6 

^7 

*4 

1,0 

o 

Comments:  Extraction  method:  Mechanical  shaking  X  . 

None  (aqueous  solution)  • —  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1 02.  Test  Aerated:  fepl  /  No 


CONTROL 

HIGH  CONCENTRATION 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

"yy  mg/1  CaC03 

Y  Y  mg/1  CaCO, 

5  t/  mg/1  CaCO, 

mg/1  CaC03 

Final 

)  }  mg/1  CaCO, 

^  r  mg/1  CaCO, 

}  7  mg/1  CaCO, 

T  y  mg/1  CaCO, 

Total  Number  Dead 

Control 

£)  /20 

400  mg/1 

(9  /20 

750  mg/1 

^  /20 

RESULTS 

(the  checked  result  applies  based  on  fish  survival  rates  ) 

PASSED 

LC50  >  750  mg/1  (<40%  dead  in  750  mg/1  cone.) 

/M 

FAILED 

k40%  dead  in  750  mg/1  (close  to  passing  -  definitive  test  recommended) 

FAILED 

LC50  <  400  mg/1  (>60%  dead  in  400  mg/1  cone.) 
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FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIOASSAY 


Lab  No.:  A  ( lc  •\ob(-oQ,i _ 

Client/ID:  TA  - 

TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av.o'rS  ;  min:  Q-'1  (  \  max 
Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  1 0  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


r  I  Aquatic 
Testing 

\  Laboratories 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


INITIAL 

24  Hr  1 

48  Hr 

72  Hr  | 

96  Hr  | 

Date/Time: 

/J 

q-’y-fx 

(•**=>  1 

±<i 

re 

'*>  1 

9'f 

-u 

($se>  1 

V 

l-(l 

(  *9* 

Analyst: 

1 

_ 

J?  A 

2. 

...  t  iH 

°C  DO 

pH 

°C 

DO 

pH 

#  d| 

°C 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D  | 

°c 

DO 

PH 

#  D 

Control  A 

£,A 

a*  9 

*  J 

9  A 

c? 

5f.  7 

%.\ 

r9 

jg J. 

JLi 

iti 

U2- 

JL1 

0 

Control  B 

% 

t-l 

f-1 

%~b 

O 

*.7 

1< * 

%>  1 

0 

teA 

j2 

*7 

<l.o 

0 

400  mg/1  A 

f  ( 

- 5F 

$■? 

Ip 

£•</ 

0 

b-  <1 

0 

h>.  7 

£2 

o 

b>.7 

%7 

0 

400  mg/1  B 

la  l  f 

¥  V 

if 

tei 

s* 

0 

ss 

o 

te7 

lJL 

UL 

O 

1*2. 

*■(> 

&L. 

0 

750  mg/1  A 

h>.$- 

£•  1 

i-y 

s-t 

sf 

0 

tel 

l-l 

o 

b>. 

t-r 

O 

te.  7 

U- 

0 

750  mg/1  B 

9-  7 

f.f 

Is.  7 

9$ 

%■? 

0 

3-7 

1/ 

lo.7 

M 

f-7 

0 

b.L 

o 

pH  Control 

tot  1 

9-7 

is 

y.s 

s.  1 

o 

9-o 

o 

77 

<2.0 

o 

h>7 

7.1 

O 

Comments:  Extraction  method:  Mechanical  shaking  _ 

None  (aqueous  solution) 


Dissolved  Oxygen  (DO)  readings  in  mg/!  02.  Test  Aerated:  /  No  pH  Control  adjusted  with  HCl/NaOH  to  pH  similar  to  sample  tanks 


Total  Number  Dead  ~\ 

Control 

O  120  | 

400  mg/1 

O 

(N 

0 

750  mg/1 

O  /20  | 

CONTROL 

HIGH  CONCENTRATION  | 

Alkalinity 

Hardness 

Alkalinity 

Hardness  j 

Initial 

~y)  mg/l  CaCO, 

Y  Cj  mg/l  CaCO, 

^  y  mg/l  CaCO, 

(  Q  mg/l  CaCO,  j 

Final 

)  )  mg/l  CaCO, 

Y  jT  mg/l  CaCO, 

$  3  mg/l  CaCO, 

<  f  f  mg/i  CaCO,  j 

RESULTS 

(the  checked  result  applies  based  on  fish  survival  rates ) 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

/VA 

FAILED 

;>40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIOASSAY 


Lab  No.:  A  I?  »  ?  o  f*  j -"‘S’ 
Client/ID:  TA  ififti- 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight (gm):  av:/0  ?  f  ;  min:  0.  2  / ;  max:  OJA- 
Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  1 6/8  hrs  light/dark. 


TEST  DATA 


INITIAL 

24  Hr 

48  Hr  | 

72  Hr 

96  Hr  | 

Date/Time: 

Y-X- 

Y) 

-tx 

t±Li 

(<?>  *  1 

1  -  ST-/J 

L*>  1 

Analyst: 

1 

^ 

2—\ 

^  1 

°c 

DO 

pH 

°C 

DO 

pH 

#  D 

°c 

DO 

pH 

#D| 

°C 

DO 

pH 

#  D 

°C 

DO 

PH 

#  D 

Control  A 

*Y 

3/ 

3.7 

1 

f) 

Ta'Q 

t,7 

&'( 

g zd. 

M- 

BA 

0 

kJL 

ifi 

j2 

Control  B 

% 

*■? 

bi 

M 

M 

0 

7 

M 

*>>  1 

o 

§ 

$•% 

£-d> 

0 

>±1 

<Y? 

4.0 

0 

400  mg/l  A 

7,C.  £ 

■X 

$-r 

bx7 

97 

M 

0 

Ip.  7 

t-v 

fir 

O 

2*.  7 

9  6 

&L 

o 

2».7 

0 

400  mg/l  B 

k>.<? 

9 .% 

S.s* 

f  7 

t‘cf 

0 

)?  ■  9 

f.i, 

u 

O 

io .  7 

94 

0 

tii  6 

SI 

0 

750  mg/l  A 

9,  2 

$.7 

7 

9-7 

9-i 

0 

^*7 

9-sr 

J2. 

&.7 

S.5' 

i z 

o 

7 

sy 

9.7 

A. 

750  mg/l  B 

bA 

9-7 

* 

$.r 

0 

7p.  7 

S'  v 

97 

o 

$( 

o 

1£- 

c 

pH  Control 

9.7 

T 

9"t 

o 

$.o 

Q 

g.o 

6 

Z9 

o 

Comments:  Extraction  method:  Mechanical  shaking  A  -  "7*  fx? 

None  (aqueous  solution)  ■  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1  P2.  Test  Aerated:  (?e)  /  No  pH  Control  adjusted  with  HCl/NaOH  to  pH  similar  to  sample  tanks 


Total  Number  Dead  ! 

Control 

O  120  1 

400  mg/l 

O  /20  1 

750  mg/l 

<S2  /20  | 

CONTROL 

HIGH  CONCENTRATION  | 

Alkalinity 

Hardness 

Alkalinity 

Hardness  I 

Initial 

y  y  mg/i  CaCOj 

V  <f  mg/l  CaCO, 

y  y  mg/l  CaCO, 

|  j  j  mg/l  CaCO, 

Final 

mg/l  CaCO, 

y  5"  mg/l  CaCO, 

(,  7  mg/l  CaCO, 

( £  y  mg/i  CaCO,  I 

|  RESULTS 

|  (the  checked  result  applies  based  on  fish  survival  rates ) 

1  ^ 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

I  /V/i 

FAILED 

£40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

j  A/tf\ 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIO  ASSAY 

Lab  No.:  A  jl  oHoldf '  op  h _ 

Client/JD:  CA  H'jo i 


Aquatic 

Testing 


\  Laboratories 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:^?.  7  <T ;  min:  0,1  (  ;  max:  0-1$  , 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  1 0  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


Date/Time: 

Analyst: 

INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

61"  2-/2.  /o?o 

f-y-rjL  t»y> 

%r~a  r*k> 

7  A'fX 

2 

_ 

^7 

°c 

'DO 

pH 

°c 

do" 

pH 

#  D 

°c 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

Control  A 

b.  7 

kL 

ff-f 

S,7 

9  A 

o 

JL  1 

0 

0 

oA 

*7 

$  0 

o 

Control  B 

JtZ 

t-1 

M 

t,  0 

d 

*.t 

h  1 

6 

a h  9 

9-$ 

U 

0 

\? 

$  o 

o 

400  mg/I  A 

V.  ? 

9'  7 

2*7 

9 

7 

0 

2p.  7 

97 

*7 

o 

7 

€■  7 

9  A 

0 

^7 

f-7 

9  A 

O 

400  mg/1  B 

k.  v 

« *> 

fc«7 

9-7 

S  7 

0 

"&>.  h 

9-  6 

SA 

0 

h>.? 

f  7 

fA 

o 

$-7 

0 

750  mg/1  A 

<&•  9 

f.r 

9-7 

1.9 

0 

7».  7 

g-  £ 

0 

M 

9'$- 

o 

>  7 

»■> 

0 

750  mg/1  B 

**•1 

*•7 

4-7 

€.$ 

o 

0 

h.7 

£.  H 

6 

*4 

9.  y 

9-Z 

0 

Comments:  Extraction  method:  Mechanical  shaking  )<  . 

None  (aqueous  solution)  • —  . 

Dissolved  Oxygen  (DO)  readings  in  mg/i  02.  Test  Aerated:  /  No 


CONTROL 

HIGH  CONCENTRATION 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

>7 

mg/l  CaCO, 

Y  H 

mg/l  CaC03 

y  $  mg/lCaCO, 

^7 

mg/l  CaC03 

Final 

>3 

mg/i  CaCO, 

Vs- 

mg/1  CaCO, 

$  7  mg/l  CaCO, 

77 

mg/l  CaCO, 

Total  Number  Dead 

Control 

O  /2° 

400  mg/l 

O  /20 

750  mg/l 

O  /20 

RESULTS 

(the  checked  result  applies  based  on  fish  survival  rates ) 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

4  A 

FAILED 

£40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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Form  No.  CA-C-WI-002,  dated  04/07/2011 


Login  Sample  Receipt  Checklist 


Client:  JT3  LLC 

Login  Number:  22022 
List  Number:  1 
Creator:  Freitag,  Kevin  R 

Question 

Radioactivity  either  was  not  measured  or,  if  measured,  is  at  or  below 
background 

The  cooler's  custody  seal,  if  present,  is  intact. 

Sample  custody  seals,  if  present,  are  intact. 

The  cooler  or  samples  do  not  appear  to  have  been  compromised  or 
tampered  with. 

Samples  were  received  on  ice. 

Cooler  Temperature  is  acceptable. 

Cooler  Temperature  is  recorded. 

COC  is  present. 

COC  is  filled  out  in  ink  and  legible. 

COC  is  filled  out  with  all  pertinent  information. 

Is  the  Field  Sampler's  name  present  on  COC? 

There  are  no  discrepancies  between  the  containers  received  and  the  COC. 
Samples  are  received  within  Holding  Time. 

Sample  containers  have  legible  labels. 

Containers  are  not  broken  or  leaking. 

Sample  collection  date/times  are  provided. 

Appropriate  sample  containers  are  used. 

Sample  bottles  are  completely  filled. 

Sample  Preservation  Verified. 

There  is  sufficient  vol.  for  all  requested  analyses,  incl.  any  requested 
MS/MSDs 

VOA  sample  vials  do  not  have  headspace  or  bubble  is  <6mm  (1/4")  in 
diameter. 

Multiphasic  samples  are  not  present. 

Samples  do  not  require  splitting  or  compositing. 

Residual  Chlorine  Checked. 


Job  Number:  440-22022-1 

List  Source:  TestAmerica  Irvine 

Answer  Comment 

N/A 

N/A 

True 

True 

False  Refer  to  Job  Narrative  for  details. 

False  Refer  to  Job  Narrative  for  details. 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 
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Links 


Review  your  project 
results  through 

Total  Access 


Have  a  Question? 


Ask 


The 


Exoert 


Visit  us  at: 

www.testamericainc.com 


I 


TestAmerica 

THE  LEADER  IN  ENVIRONMENTAL  TESTING 


ANALYTICAL  REPORT 

TestAmerica  Laboratories,  Inc. 

TestAmerica  Irvine 
17461  Derian  Ave 
Suite  100 

Irvine,  CA  92614-5817 
Tel:  (949)261-1022 

TestAmerica  Job  ID:  440-25017-1 

Client  Project/Site:  Waste  to  Energy 

For: 

JT3  LLC 

5  E  Popson,  Bldg  2650  A 
Edwards  AFB,  California  93524 

Attn:  Mr.  Brian  Stone 

(jj^ 

Authorized  for  release  by: 

10/24/2012  3:36:53  PM 

Amy  Harris 
Project  Manager  I 

amy.harris@testamericainc.com 


The  test  results  in  this  report  meet  all  2003  NELAC  and  2009  TNI  requirements  for  accredited 
parameters,  exceptions  are  noted  in  this  report.  This  report  may  not  be  reproduced  except  in  full, 
and  with  written  approval  from  the  laboratory.  For  questions  please  contact  the  Project  Manager 
at  the  e-mail  address  or  telephone  number  listed  on  this  page. 

This  report  has  been  electronically  signed  and  authorized  by  the  signatory.  Electronic  signature  is 
intended  to  be  the  legally  binding  equivalent  of  a  traditionally  handwritten  signature. 

Results  relate  only  to  the  items  tested  and  the  sample(s)  as  received  by  the  laboratory. 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Table  of  Contents 


TestAmerica  Job  ID:  440-25017-1 


Cover  Page .  1 
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Chronicle .  12 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Sample  Summary 


TestAmerica  Job  ID:  440-25017-1 


Lab  Sample  ID 

Client  Sample  ID 

440-25017-1 

W10-daily  comp-091712  (11:35) 

440-25017-2 

W1 0-daily  comp-091812  (11:40) 

440-25017-3 

W1 0-daily  comp-091912  (11:45) 

440-25017-4 

W1 0-daily  comp-092012  (11:50) 

440-25017-5 

W1 0-daily  comp-092112  (11:55) 

Matrix 

Collected 

Received 

Solid 

09/28/12  11:35 

10/01/12  09:20 

Solid 

09/28/12  11:40 

10/01/12  09:20 

Solid 

09/28/12  11:45 

10/01/12  09:20 

Solid 

09/28/12  11:50 

10/01/12  09:20 

Solid 

09/28/12  11:55 

10/01/12  09:20 

Page  3  of  48 


TestAmerica  Irvine 

10/24/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Case  Narrative 


TestAmerica  Job  ID:  440-25017-1 


Job  ID:  440-25017-1 

Laboratory:  TestAmerica  Irvine 


Narrative 

Job  Narrative 
440-25017-1 


Comments 

No  additional  comments. 

Receipt 

The  samples  were  received  on  10/1/2012  9:20  AM;  the  samples  arrived  in  good  condition,  properly  preserved  and,  where  required,  on  ice. 
The  temperature  of  the  cooler  at  receipt  was  22.0°  C. 

Metals 

Method(s)  6020:  The  matrix  spike  /  matrix  spike  duplicate  (MS/MSD)  recoveries  for  batch  440-56789  were  outside  control  limits.  The 
associated  laboratory  control  sample  (LCS)  recovery  met  acceptance  criteria. 

Method(s)  6020:  The  following  sample(s)  was  diluted  due  to  the  nature  of  the  sample  matrix:  WlO-daily  comp-091712  (11:35) 
(440-25017-1).  Elevated  reporting  limits  (RLs)  are  provided. 

No  other  analytical  or  quality  issues  were  noted. 

Subcontract  non-Sister 

No  analytical  or  quality  issues  were  noted. 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-25017-1 


Client  Sample  ID:  WlO-daily  comp-091712  (11:35)  Lab  Sample  ID:  440-25017-1 

Date  Collected:  09/28/12  11:35  Matrix:  Solid 

Date  Received:  10/01/12  09:20 


Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

9.3 

2.5 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Arsenic 

2.9 

2.5 

2.3 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Barium 

130 

2.5 

0.75 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Beryllium 

ND 

1.5 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Cadmium 

45 

2.5 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Chromium 

43 

5.0 

2.0 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Cobalt 

4.1 

2.5 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Copper 

300 

5.0 

1.3 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Lead 

290 

2.5 

0.50 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Molybdenum 

7.6 

5.0 

0.50 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Nickel 

62 

5.0 

1.3 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Selenium 

ND 

5.0 

1.3 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Thallium 

ND 

2.5 

0.50 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Vanadium 

2.9 

j 

5.0 

2.0 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Zinc 

1800 

50 

10 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Antimony 

Method:  7471 A  -  Mercury  (CVAA) 

48 

5.0 

0.75 

mg/Kg 

10/04/12  13:59 

10/05/12  12:27 

100 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

15 

2.0 

1.2 

mg/Kg 

10/07/12  14:45 

10/09/12  00:20 

100 

Method:  8280  Dioxins  and  Furans  10  day  TAT  - 

General  Sub  Contract  Method 

Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1,2,3,4,6,7,8-HeptaCDD 

5500 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

1,2,3,4,6,7,8-Hepta  CDF 

9820 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

1,2,3,4,7,8,9-Hepta  CDF 

768 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

1,2,3,4,7,8-Hexa  CDD 

882 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

1,2,3,4,7,8-Hexa  CDF 

2750 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

1,2,3,6,7,8-Hexa  CDD 

1380 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

1,2,3,6,7,8-Hexa  CDF 

3960 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

1,2,3,7,8,9-Hexa  CDD 

923 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

1 ,2,3,7,8,9-Hexa  CDF 

154 

J  L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

1,2,3,7,8-Penta  CDD 

1190 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

1,2,3,7,8-Penta  CDF 

3750 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

2,3,4,6,7,8-Hexa  CDF 

4450 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

2,3,4,7,8-Penta  CDF 

5680 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

2,3,7,8-Tetra  CDD 

519 

L8165 

93 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

2,3,7,8-Tetra  CDF 

7060 

L8165 

93 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

Octa  CDD 

5130 

L8165 

460 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

Octa  CDF 

2470 

L8165 

460 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

Total  Hepta  CDD 

12600 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

Total  Hepta  CDF 

13900 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

Total  Hexa  CDD 

44300 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

Total  Hexa  CDF 

41200 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

Total  Penta  CDD 

58100 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

Total  Penta  CDF 

80000 

L8165 

230 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

Total  Tetra  CDD 

3280 

L8165 

93 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

Total  Tetra  CDF 

67800 

L8165 

93 

pg/g 

10/03/12  00:00 

10/23/12  00:00 

1 

Surrogate 

%Recovery 

Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

79 

L8165 

40-135 

10/03/12  00:00 

10/23/12  00:00 

1 
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TestAmerica  Irvine 

10/24/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-25017-1 


Client  Sample  ID:  WlO-daily  comp-091712  (11:35)  Lab  Sample  ID:  440-25017-1 

Date  Collected:  09/28/12  11:35  Matrix:  Solid 

Date  Received:  10/01/12  09:20 


Method:  8280  Dioxins  and  Furans  10  day  TAT  -  General  Sub  Contract  Method  (Continued) 


Surrogate  %Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1234678  HeptaCDF 

77  L8165 

40-135 

10/03/12  00:00 

10/23/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

76  L8165 

40-135 

10/03/12  00:00 

10/23/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

78  L8165 

40-135 

10/03/12  00:00 

10/23/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

70  L8165 

40-135 

10/03/12  00:00 

10/23/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

67  L8165 

40-135 

10/03/12  00:00 

10/23/12  00:00 

i 

C13-2378  TetraCDD 

74  L8165 

40.135 

10/03/12  00:00 

10/23/12  00:00 

i 

C13-2378  TetraCDF 

9  A2878A1 

40.135 

10/03/12  00:00 

10/23/12  00:00 

i 

L8165 

C13-OCDD 

76  L8165 

40-135 

10/03/12  00:00 

10/23/12  00:00 

i 

Method:  R. Carter, 1993  -  R. Carter, 1993 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Moisture 

5.3 

i 

% 

10/03/12  00:00 

10/03/12  00:00 

i 

Client  Sample  ID:  WlO-daily  comp-091812  (11:40) 

Lab  Sample  ID:  440-25017-2 

Date  Collected:  09/28/12  11:40 

Matrix:  Solid 

Date  Received:  10/01/12  09:20 

Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

8.2 

0.50 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Arsenic 

1.8 

0.50 

0.45 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Barium 

360 

0.50 

0.15 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Beryllium 

0.19  J 

0.30 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Cadmium 

25 

0.50 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Chromium 

49 

1.0 

0.40 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Cobalt 

5.3 

0.50 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Copper 

500 

1.0 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Lead 

190 

0.50 

0.10 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Molybdenum 

14 

1.0 

0.10 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Nickel 

110 

1.0 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Selenium 

0.36  J 

1.0 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Thallium 

ND 

0.50 

0.10 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Vanadium 

5.9 

1.0 

0.40 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Zinc 

3600 

50 

10 

mg/Kg 

10/04/12  13:59 

10/05/12  13:09 

100 

Antimony 

74 

1.0 

0.15 

mg/Kg 

10/04/12  13:59 

10/05/12  12:29 

20 

Method:  7471 A  -  Mercury  (CVAA) 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

0.11 

0.020 

0.012 

mg/Kg 

10/07/12  14:45 

10/08/12  19:56 

i 

Method:  8280  Dioxins  and  Furans  10  day  TAT  -  General  Sub  Contract  Method 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1,2,3,4,6,7,8-Hepta  CDD 

1730 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,4,6,7,8-Hepta  CDF 

3770 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,4,7,8,9-Hepta  CDF 

399 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDD 

232 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

1030 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

300 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

1020 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

338 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

69 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 
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TestAmerica  Irvine 

10/24/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-25017-1 


Client  Sample  ID:  WlO-daily  comp-091812  (11:40)  Lab  Sample  ID:  440-25017-2 

Date  Collected:  09/28/12  11:40  Matrix:  Solid 

Date  Received:  10/01/12  09:20 


Method:  8280  Dioxins  and  Furans  10  day  TAT  -  General  Sub  Contract  Method  (Continued) 

Analyte  Result  Qualifier  RL  MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

1,2,3,7,8-Penta  CDD 

281 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,7,8-Penta  CDF 

814 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

1220 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

1590 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

2,3,7,8-Tetra  CDD 

88 

19 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

3140 

19 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

763 

9.4 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Octa  CDD 

1830 

94 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Octa  CDF 

1250 

94 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Hepta  CDD 

3390 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Hepta  CDF 

5460 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Hexa  CDD 

6450 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Hexa  CDF 

10300 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Penta  CDD 

6270 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Penta  CDF 

16200 

47 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Tetra  CDD 

6850 

19 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Tetra  CDF 

19100 

19 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

89 

40.135 

10/03/12  00:00 

10/15/12  00:00 

i 

C13-1 234678  HeptaCDF 

83 

40.135 

10/03/12  00:00 

10/15/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

81 

40.135 

10/03/12  00:00 

10/15/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

85 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

87 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

74 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

C13-2378  TetraCDD 

93 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

C13-2378  TetraCDF 

85 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

C13-2378  TetraCDF 

92 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

C13-OCDD 

93 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

Method:  R. Carter, 1993 

Analyte 

-  R. Carter, 1993 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Moisture 

i 

% 

10/03/12  00:00 

10/03/12  00:00 

i 

Client  Sample  ID:  WlO-daily  comp-091912  (11:45)  Lab  Sample  ID:  440-25017-3 

Date  Collected:  09/28/12  11:45  Matrix:  Solid 

Date  Received:  10/01/12  09:20 


Method:  6020  -  Metals  (ICP/MS) 


Analyte 

Result 

Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Silver 

18 

0.50 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Arsenic 

0.72 

0.50 

0.45 

mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Barium 

300 

0.50 

0.15 

mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Beryllium 

0.16 

j 

0.30 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Cadmium 

3.8 

0.50 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Chromium 

60 

1.0 

0.40 

mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Cobalt 

7.2 

0.50 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Copper 

5900 

5.0 

1.3 

mg/Kg 

10/04/12  13:59 

10/05/12  13:12 

100 

Lead 

30 

0.50 

0.10 

mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Molybdenum 

11 

1.0 

0.10 

mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Nickel 

190 

1.0 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Selenium 

0.28 

j 

1.0 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-25017-1 


Client  Sample  ID:  WlO-daily  comp-091912  (11:45)  Lab  Sample  ID:  440-25017-3 

Date  Collected:  09/28/12  11:45  Matrix:  Solid 

Date  Received:  10/01/12  09:20 


Method:  6020  -  Metals  (ICP/MS)  (Continued) 


Analyte 

Result 

Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Thallium 

ND 

0.50 

0.10  mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Vanadium 

7.6 

1.0 

0.40  mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Zinc 

2800 

50 

1 0  mg/Kg 

10/04/12  13:59 

10/05/12  13:12 

100 

Antimony 

24 

1.0 

0.15  mg/Kg 

10/04/12  13:59 

10/05/12  12:32 

20 

Method:  7471A  -  Mercury  (CVAA) 

Analyte 

Result 

Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

0.087 

0.020 

0.012  mg/Kg 

10/07/12  14:45 

10/08/12  19:59 

i 

Method:  8280  Dioxins  and  Furans  10  day  TAT  - 

General  Sub  Contract  Method 

Analyte 

Result 

Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1,2,3,4,6,7,8-Hepta  CDD 

51 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,4,6,7,8-Hepta  CDF 

130 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1 ,2,3,4,7,8,9-Hepta  CDF 

11.7 

j 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1 ,2,3,4,7,8-Hexa  CDD 

5.9 

j 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

28.8 

j 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

7.71 

j 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

33.5 

j 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

7.23 

j 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

2 

j 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1 ,2,3,7,8-Penta  CDD 

6.42 

j 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

1 ,2,3,7,8-Penta  CDF 

23.3 

j 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

40.7 

j 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

44 

j 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

2,3,7,8-Tetra  CDD 

2.3 

j 

18 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

78 

18 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

2,3,7,8-Tetra  CDF 

33.1 

9.2 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Octa  CDD 

71.2 

j 

92 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Octa  CDF 

42.8 

j 

92 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Hepta  CDD 

94 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Hepta  CDF 

184 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Hexa  CDD 

137 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Hexa  CDF 

327 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Penta  CDD 

121 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Penta  CDF 

452 

46 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Tetra  CDD 

65 

18 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Total  Tetra  CDF 

457 

18 

pg/g 

10/03/12  00:00 

10/15/12  00:00 

i 

Surrogate 

%Recovery 

Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

79 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

C13-1 234678  HeptaCDF 

73 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

73 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

87 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

127 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

99 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

C13-2378  TetraCDD 

95 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

C13-2378  TetraCDF 

85 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

C13-2378  TetraCDF 

89 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 

C13-OCDD 

78 

40-135 

10/03/12  00:00 

10/15/12  00:00 

i 
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TestAmerica  Irvine 

10/24/2012 


Client  Sample  Results 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-25017-1 

Project/Site:  Waste  to  Energy 


Client  Sample  ID:  WlO-daily  comp-091912  (11:45) 
Date  Collected:  09/28/12  11:45 

Date  Received:  10/01/12  09:20 

Lab  Sample  ID:  440-25017-3 

Matrix:  Solid 

Method:  R. Carter, 1993  -  R. Carter, 1993 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Moisture 

i 

% 

10/03/12  00:00 

10/03/12  00:00 

i 

Client  Sample  ID:  WlO-daily  comp-092012  (11:50) 

Lab  Sample  ID:  440-25017-4 

Date  Collected:  09/28/12  11:50 

Matrix:  Solid 

Date  Received:  10/01/12  09:20 

Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

0.60 

0.49 

0.049  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Arsenic 

ND 

0.49 

0.44  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Barium 

89 

0.49 

0.15  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Beryllium 

ND 

0.30 

0.049  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Cadmium 

0.10  J 

0.49 

0.049  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Chromium 

51 

0.99 

0.39  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Cobalt 

1.3 

0.49 

0.049  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Copper 

130 

0.99 

0.25  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Lead 

4.5 

0.49 

0.099  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Molybdenum 

0.96  J 

0.99 

0.099  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Nickel 

450 

0.99 

0.25  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Selenium 

ND 

0.99 

0.25  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Thallium 

ND 

0.49 

0.099  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Vanadium 

1.6 

0.99 

0.39  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Zinc 

120 

9.9 

2.0  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Antimony 

3.0 

0.99 

0.15  mg/Kg 

10/04/12  13:59 

10/05/12  12:34 

20 

Method:  7471 A  -  Mercury  (CVAA) 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

0.054 

0.020 

0.012  mg/Kg 

10/07/12  14:45 

10/08/12  20:01 

i 

Method:  8280  Dioxins  and  Furans  10  day  TAT  -  General  Sub  Contract  Method 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1 ,2,3,4,6,7,8-Hepta  CDD 

24.5  J 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,4,6,7,8-Hepta  CDF 

170 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1 ,2,3,4,7,8,9-Hepta  CDF 

4.45  J 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDD 

2.8  J 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

10.4  J 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

4.1  J 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

14  J 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

A0550 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1 ,2,3,7,8-Penta  CDD 

3.58  J 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1 ,2,3,7,8-Penta  CDF 

9.79  J 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

14.8  J 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

16  J 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

2,3,7,8-Tetra  CDD 

20 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

2,3,7,8-Tetra  CDF 

44 

20 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

2,3,7,8-Tetra  CDF 

16.5 

9.8 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Octa  CDD 

34  J 

98 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Octa  CDF 

34.6  J 

98 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Flepta  CDD 

46.3  J 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Hepta  CDF 

260 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Hexa  CDD 

77 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 
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TestAmerica  Irvine 

10/24/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-25017-1 


Client  Sample  ID:  WlO-daily  comp-092012  (11:50) 


Lab  Sample  ID:  440-25017-4 


Date  Collected:  09/28/12  11:50  Matrix:  Solid 

Date  Received:  10/01/12  09:20 


Method:  8280  Dioxins  and  Furans  10  day  TAT  -  General  Sub  Contract  Method  (Continued) 


Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Total  Hexa  CDF 

193 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Penta  CDD 

86 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Penta  CDF 

183 

49 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Tetra  CDD 

71 

20 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Tetra  CDF 

267 

20 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Surrogate  %Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

79 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

C13-1 234678  HeptaCDF 

74 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

73 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

75 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

80 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

80 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

C13-2378  TetraCDD 

88 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

C13-2378  TetraCDF 

76 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

C13-2378  TetraCDF 

81 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

C13-OCDD 

84 

40.135 

10/03/12  00:00 

10/14/12  00:00 

i 

Method:  R. Carter, 1993  -  R. Carter, 1993 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Moisture 

0.2  J 

i 

% 

10/03/12  00:00 

10/03/12  00:00 

i 

Client  Sample  ID:  WlO-daily  comp-092112  (11:55) 

Lab  Sample  ID:  440-25017-5 

Date  Collected:  09/28/12  11:55 

Matrix:  Solid 

Date  Received:  10/01/12  09:20 

Method:  6020  -  Metals  (ICP/MS) 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Silver 

3.0 

0.50 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Arsenic 

0.62 

0.50 

0.45 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Barium 

250 

0.50 

0.15 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Beryllium 

0.12  J 

0.30 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Cadmium 

17 

0.50 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Chromium 

27 

1.0 

0.40 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Cobalt 

1.8 

0.50 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Copper 

1100 

1.0 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Lead 

150 

0.50 

0.10 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Molybdenum 

4.4 

1.0 

0.10 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Nickel 

59 

1.0 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Selenium 

0.25  J 

1.0 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Thallium 

ND 

0.50 

0.10 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Vanadium 

4.2 

1.0 

0.40 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Zinc 

1700 

50 

10 

mg/Kg 

10/04/12  13:59 

10/05/12  13:16 

100 

Antimony 

22 

1.0 

0.15 

mg/Kg 

10/04/12  13:59 

10/05/12  12:36 

20 

Method:  7471 A  -  Mercury  (CVAA) 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

Mercury 

0.025 

0.020 

0.012 

mg/Kg 

10/11/12  15:10 

10/11/12  20:03 

i 

Method:  8280  Dioxins  and  Furans  10  day  TAT  -  General  Sub  Contract  Method 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D 

Prepared 

Analyzed 

Dil  Fac 

1,2,3,4,6,7,8-Hepta  CDD 

1850 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 
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TestAmerica  Irvine 

10/24/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Client  Sample  Results 


TestAmerica  Job  ID:  440-25017-1 


Client  Sample  ID:  WlO-daily  comp-092112  (11:55)  Lab  Sample  ID:  440-25017-5 

Date  Collected:  09/28/12  11:55  Matrix:  Solid 

Date  Received:  10/01/12  09:20 


Method:  8280  Dioxins  and  Furans  10  day  TAT  -  General  Sub  Contract  Method  (Continued) 

Analyte  Result  Qualifier  RL  MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

1,2,3,4,6,7,8-Hepta  CDF 

4230 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,4,7,8,9-Hepta  CDF 

427 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,4,7,8-HexaCDD 

240 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

1060 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

295 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

1290 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

273 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

87 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,7,8-Penta  CDD 

266 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

1,2,3,7,8-Penta  CDF 

1010 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

1450 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

1870 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

2,3,7,8-Tetra  CDD 

71 

19 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

2,3,7,8-Tetra  CDF 

A0551 

19 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

2,3,7,8-Tetra  CDF 

726 

9.3 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Octa  CDD 

2230 

93 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Octa  CDF 

1270 

93 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Hepta  CDD 

3580 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Hepta  CDF 

6130 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Hexa  CDD 

8610 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Hexa  CDF 

13300 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Penta  CDD 

8900 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Penta  CDF 

22500 

47 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Tetra  CDD 

7780 

19 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Total  Tetra  CDF 

22200 

19 

pg/g 

10/03/12  00:00 

10/14/12  00:00 

i 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

95 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

C13-1 234678  HeptaCDF 

91 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

87 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

90 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

83 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

68 

40-135 

10/03/12  00:00 

10/14/12  00:00 

i 

C13-2378  TetraCDD 

91 

40.135 

10/03/12  00:00 

10/14/12  00:00 

i 

C13-2378  TetraCDF 

80 

40.135 

10/03/12  00:00 

10/14/12  00:00 

i 

C13-2378  TetraCDF 

83 

40.135 

10/03/12  00:00 

10/14/12  00:00 

i 

C13-OCDD 

106 

40.135 

10/03/12  00:00 

10/14/12  00:00 

i 

Method:  R. Carter, 1993 

-  R. Carter, 1993 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Moisture 

0.1  J 

i 

% 

10/03/12  00:00 

10/03/12  00:00 

i 
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TestAmerica  Irvine 

10/24/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Lab  Chronicle 


TestAmerica  Job  ID:  440-25017-1 


Client  Sample  ID:  WlO-daily  comp-091712  (11:35)  Lab  Sample  ID:  440-25017-1 

Date  Collected:  09/28/12  11:35  Matrix:  Solid 

Date  Received:  10/01/12  09:20 


Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method 

Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

3050B 

1.99  g 

50  mL 

56789 

10/04/12  13:59 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

100 

57089 

10/05/12  12:27 

YS 

TAL  IRV 

Total/NA 

Prep 

7471 A 

0.49  g 

50  mL 

57238 

10/07/12  14:45 

MM 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

100 

57835 

10/09/12  00:20 

DB 

TAL  IRV 

Total/NA 

Prep 

NA 

1 

2999848_P 

10/03/12  00:00 

Maxxam 

Total/NA 

Analysis 

8280  Dioxins  and 

1 

2999848 

10/23/12  00:00 

OBC 

Maxxam 

Furans  10  day  TAT 

Total/NA 

Analysis 

R.Carter,1993 

1 

2991102 

10/03/12  00:00 

Maxxam 

Total/NA 

Prep 

NA 

1 

2991102_P 

10/03/12  00:00 

Maxxam 

Client  Sample  ID 

:  WlO-daily  comp-091812  (11:40) 

Lab  Sample  ID:  440-25017-2 

Date  Collected:  09/28/12  11:40 

Matrix:  Solid 

Date  Received:  10/01/12  09:20 

— 

Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method 

Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

3050B 

1.99  g 

50  mL 

56789 

10/04/12  13:59 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

57089 

10/05/12  12:29 

YS 

TAL  IRV 

Total/NA 

Analysis 

6020 

100 

57117 

10/05/12  13:09 

NH 

TAL  IRV 

Total/NA 

Prep 

7471 A 

0.50  g 

50  mL 

57238 

10/07/12  14:45 

MM 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

1 

57718 

10/08/12  19:56 

DB 

TAL  IRV 

Total/NA 

Prep 

NA 

1 

2999848_P 

10/03/12  00:00 

Maxxam 

Total/NA 

Prep 

NA 

1 

3001325_P 

10/03/12  00:00 

Maxxam 

Total/NA 

Analysis 

8280  Dioxins  and 

1 

3001325 

10/15/12  00:00 

AGU 

Maxxam 

Furans  10  day  TAT 

Total/NA 

Analysis 

R.Carter,1993 

1 

2991102 

10/03/12  00:00 

Maxxam 

Total/NA 

Prep 

NA 

1 

2991102_P 

10/03/12  00:00 

Maxxam 

Client  Sample  ID:  WlO-daily  comp-091912  (11:45) 
Date  Collected:  09/28/12  11:45 

Date  Received:  10/01/12  09:20 

Lab  Sample  ID: 

440-25017-3 

Matrix:  Solid 

Prep  Type 

Batch 

Type 

Batch 

Method  Run 

Dil 

Factor 

Initial 

Amount 

Final 

Amount 

Batch 

Number 

Prepared 

or  Analyzed 

Analyst  Lab 

Total/NA 

Prep 

3050B 

2.00  g 

50  mL 

56789 

10/04/12  13:59 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

57089 

10/05/12  12:32 

YS 

TAL  IRV 

Total/NA 

Analysis 

6020 

100 

57117 

10/05/12  13:12 

NH 

TAL  IRV 

Total/NA 

Prep 

7471 A 

0.49  g 

50  mL 

57238 

10/07/12  14:45 

MM 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

1 

57718 

10/08/12  19:59 

DB 

TAL  IRV 

Total/NA 

Prep 

NA 

1 

2999848_P 

10/03/12  00:00 

Maxxam 

Total/NA 

Prep 

NA 

1 

3001325_P 

10/03/12  00:00 

Maxxam 

Total/NA 

Analysis 

8280  Dioxins  and 

1 

3001325 

10/15/12  00:00 

AGU 

Maxxam 

Furans  10  day  TAT 

Total/NA 

Analysis 

R.Carter,1993 

1 

2991102 

10/03/12  00:00 

Maxxam 

Total/NA 

Prep 

NA 

1 

2991102_P 

10/03/12  00:00 

Maxxam 
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TestAmerica  Irvine 

10/24/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Lab  Chronicle 


TestAmerica  Job  ID:  440-25017-1 


Client  Sample  ID:  WlO-daily  comp-092012  (11:50)  Lab  Sample  ID:  440-25017-4 

Date  Collected:  09/28/12  11:50  Matrix:  Solid 

Date  Received:  10/01/12  09:20 


- 

Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method 

Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

3050B 

2.03  g 

50  mL 

56789 

10/04/12  13:59 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

57089 

10/05/12  12:34 

YS 

TAL  IRV 

Total/NA 

Prep 

7471 A 

0.49  g 

50  mL 

57238 

10/07/12  14:45 

MM 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

1 

57718 

10/08/12  20:01 

DB 

TAL  IRV 

Total/NA 

Prep 

NA 

1 

2999848_P 

10/03/12  00:00 

Maxxam 

Total/NA 

Prep 

NA 

1 

3001325_P 

10/03/12  00:00 

Maxxam 

Total/NA 

Analysis 

8280  Dioxins  and 

Furans  10  day  TAT 

1 

3001325 

10/14/12  00:00 

AGU 

Maxxam 

Total/NA 

Analysis 

R.Carter,1993 

1 

2991102 

10/03/12  00:00 

Maxxam 

Total/NA 

Prep 

NA 

1 

2991102_P 

10/03/12  00:00 

Maxxam 

Client  Sample  ID:  WlO-daily  comp-092112  (11:55) 
Date  Collected:  09/28/12  11:55 

Date  Received:  10/01/12  09:20 

Lab  Sample  ID:  440-25017-5 

Matrix:  Solid 

— 

Batch 

Batch 

Dil 

Initial 

Final 

Batch 

Prepared 

Prep  Type 

Type 

Method 

Run 

Factor 

Amount 

Amount 

Number 

or  Analyzed 

Analyst 

Lab 

Total/NA 

Prep 

3050B 

1.99  g 

50  mL 

56789 

10/04/12  13:59 

DT 

TAL  IRV 

Total/NA 

Analysis 

6020 

20 

57089 

10/05/12  12:36 

YS 

TAL  IRV 

Total/NA 

Analysis 

6020 

100 

57117 

10/05/12  13:16 

NH 

TAL  IRV 

Total/NA 

Prep 

7471 A 

0.49  g 

50  mL 

58526 

10/11/12  15:10 

MM 

TAL  IRV 

Total/NA 

Analysis 

7471 A 

1 

58652 

10/11/12  20:03 

DB 

TAL  IRV 

Total/NA 

Prep 

NA 

1 

2999848_P 

10/03/12  00:00 

Maxxam 

Total/NA 

Prep 

NA 

1 

3001325_P 

10/03/12  00:00 

Maxxam 

Total/NA 

Analysis 

8280  Dioxins  and 

Furans  10  day  TAT 

1 

3001325 

10/14/12  00:00 

AGU 

Maxxam 

Total/NA 

Analysis 

R.Carter,1993 

1 

2991102 

10/03/12  00:00 

Maxxam 

Total/NA 

Prep 

NA 

1 

2991102_P 

10/03/12  00:00 

Maxxam 

Laboratory  References: 

Maxxam  =  Maxxam  Analytics  Inc.,  PO  BOX  57437,  Postal  Station  A,  Toronto,  Ontario  M5W  5M5 

SC0127  =  Aquatic  Testing  Laboratories,  4350  Transport  #107,  Ventura,  CA  93003 

TAL  IRV  =  TestAmerica  Irvine,  17461  DerianAve,  SuitelOO,  Irvine,  CA  92614-5817,  TEL  (949)261-1022 
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TestAmerica  Irvine 

10/24/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-25017-1 


Method:  6020  -  Metals  (ICP/MS) 

Lab  Sample  ID:  MB  440-56789/1 -A  A20 

Client  Sample  ID:  Method  Blank 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  57089 

MB  MB 

Prep  Batch: 

56789 

Analyte 

Result  Qualifier 

RL 

MDL 

Unit 

D  Prepared 

Analyzed 

Dil  Fac 

Silver 

ND 

0.50 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Arsenic 

ND 

0.50 

0.45 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Barium 

ND 

0.50 

0.15 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Beryllium 

ND 

0.30 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Cadmium 

ND 

0.50 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Chromium 

ND 

1.0 

0.40 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Cobalt 

ND 

0.50 

0.050 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Copper 

ND 

1.0 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Lead 

ND 

0.50 

0.10 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Molybdenum 

ND 

1.0 

0.10 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Nickel 

ND 

1.0 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Selenium 

ND 

1.0 

0.25 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Thallium 

ND 

0.50 

0.10 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Vanadium 

ND 

1.0 

0.40 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Zinc 

ND 

10 

2.0 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Antimony 

ND 

1.0 

0.15 

mg/Kg 

10/04/12  13:59 

10/05/12  11:54 

20 

Lab  Sample  ID:  LCS  440-56789/2-A  A20 

Client  Sample  ID:  Lab  Control  Sample 

Matrix:  Solid 

Prep  Type:  Total/NA 

Analysis  Batch:  57089 

Prep  Batch: 

56789 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier  Unit 

D  %Rec 

Limits 

Silver 

24.9 

24.0 

mg/Kg 

96 

80.120 

Arsenic 

49.8 

46.2 

mg/Kg 

93 

80.120 

Barium 

49.8 

43.7 

mg/Kg 

88 

80.120 

Beryllium 

49.8 

46.5 

mg/Kg 

93 

80-120 

Cadmium 

49.8 

44.2 

mg/Kg 

89 

80-120 

Chromium 

49.8 

45.7 

mg/Kg 

92 

80-120 

Cobalt 

49.8 

45.7 

mg/Kg 

92 

80-120 

Copper 

49.8 

45.7 

mg/Kg 

92 

80-120 

Lead 

49.8 

44.0 

mg/Kg 

88 

80-120 

Molybdenum 

49.8 

44.4 

mg/Kg 

89 

80-120 

Nickel 

49.8 

43.6 

mg/Kg 

88 

80-120 

Selenium 

49.8 

46.6 

mg/Kg 

94 

80-120 

Thallium 

49.8 

45.2 

mg/Kg 

91 

80-120 

Vanadium 

49.8 

45.9 

mg/Kg 

92 

80-120 

Zinc 

49.8 

45.5 

mg/Kg 

92 

80-120 

Antimony 

49.8 

46.7 

mg/Kg 

94 

80.120 

Method:  7471 A  -  Mercury  (CVAA) 

Lab  Sample  ID:  MB  440-57238/1 -A 
Matrix:  Solid 

Analysis  Batch:  57706 

Analyte 

MB  MB 

Result  Qualifier 

RL 

MDL  Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  57238 

D  Prepared  Analyzed  Dil  Fac 

Mercury 

ND 

0.020 

0.012  mg/Kg 

10/07/12  14:45 

10/08/12  14:53  1 
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TestAmerica  Irvine 

10/24/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-25017-1 


Method:  7471 A  -  Mercury  (CVAA)  (Continued) 


Lab  Sample  ID:  LCS  440-57238/2-A 
Matrix:  Solid 
Analysis  Batch:  57706 

Analyte 


Mercury 


Spike 

Added 


0.800 


LCS  LCS 
Result  Qualifier 


Unit 


Client  Sample  ID:  Lab  Control  Sample 
Prep  Type:  Total/NA 
Prep  Batch:  57238 

%Rec. 

D  %Rec  Limits 


0.818 


mg/Kg 


102 


80-120 


Lab  Sample  ID:  MB  440-58526/1 -A 
Matrix:  Solid 
Analysis  Batch:  58652 

Analyte 

Mercury 


MB  MB 

Result  Qualifier 


ND 


RL 


MDL  Unit 


0.020 


0.012  mg/Kg 


Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  58526 


Prepared 


Analyzed 


Dil  Fac 


10/11/12  15:10  10/11/12  19:58 


Lab  Sample  ID:  LCS  440-58526/2-A 
Matrix:  Solid 
Analysis  Batch:  58652 

Analyte 


Mercury 


Spike 

Added 


0.800 


LCS  LCS 
Result  Qualifier 


Unit 


Client  Sample  ID:  Lab  Control  Sample 
Prep  Type:  Total/NA 
Prep  Batch:  58526 

%Rec. 

D  %Rec  Limits 


0.703 


mg/Kg 


88 


80-120 


Lab  Sample  ID:  440-25017-5  MS 
Matrix:  Solid 
Analysis  Batch:  58652 

Analyte 


Mercury 


Sample  Sample 
Result  Qualifier 


0.025 


Spike 

Added 


0.800 


MS  MS 

Result  Qualifier 


Client  Sample  ID:  WlO-daily  comp-092112  (11:55) 

Prep  Type:  Total/NA 
Prep  Batch:  58526 

%Rec. 

Limits 


Unit 


0.696 


mg/Kg 


%Rec 

84 


70-130 


Lab  Sample  ID:  440-25017-5  MSD 
Matrix:  Solid 
Analysis  Batch:  58652 


Client  Sample  ID:  WlO-daily  comp-092112  (11:55) 

Prep  Type:  Total/NA 
Prep  Batch:  58526 


Sample  Sample 

Spike 

MSD 

MSD 

%Rec. 

RPD 

Analyte 

Result  Qualifier 

Added 

Result 

Qualifier 

Unit 

D  %Rec 

Limits  RPD 

Limit 

Mercury 

0.025 

0.800 

0.713 

mg/Kg 

86 

70-  130  2 

20 

Method:  8280  Dioxins  and  Furans  10  day  TAT  - 

General  Sub  Contract  Method 

Lab  Sample  ID:  2999848-BLK 

Client  Sample  ID:  Method  Blank 

Matrix:  Soil 

Prep  Type:  Total/NA 

Analysis  Batch:  2999848 

Prep  Batch:  2999848_P 

Blank  Blank 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

1 ,2,3,4,6,7,8-Hepta  CDD 

1.3  J 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

1 ,2,3,4,6,7,8-Hepta  CDF 

ND  A0550 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

1 ,2,3,4,7,8,9-Hepta  CDF 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDD 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

1,2,3,4,7,8-Hexa  CDF 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDD 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

1,2,3,6,7,8-Hexa  CDF 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDD 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

1,2,3,7,8,9-Hexa  CDF 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

1 ,2,3,7,8-Penta  CDD 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

1 ,2,3,7,8-Penta  CDF 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

2,3,4,6,7,8-Hexa  CDF 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

2,3,4,7,8-Penta  CDF 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 
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TestAmerica  Irvine 
10/24/2012 

Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-25017-1 


Method:  8280  Dioxins  and  Furans  10  day  TAT  -  General  Sub  Contract  Method  (Continued) 


Lab  Sample  ID:  2999848-BLK  Client  Sample  ID:  Method  Blank 

Matrix:  Soil  Prep  Type:  Total/NA 

Analysis  Batch:  2999848  Prep  Batch:  2999848_P 


Analyte 

Blank  Blank 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

2,3,7,8-Tetra  CDD 

ND 

20 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

2,3,7,8-Tetra  CDF 

ND 

20 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

Octa  CDD 

8.7  J 

100 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

Octa  CDF 

1.6  J 

100 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

Total  Hepta  CDD 

1.3  J 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

Total  Flepta  CDF 

ND  A0550 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

Total  Flexa  CDD 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

Total  Flexa  CDF 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

Total  Penta  CDD 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

Total  Penta  CDF 

ND 

50 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

Total  Tetra  CDD 

ND 

20 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

Total  Tetra  CDF 

ND 

20 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

Blank  Blank 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-1 234678  HeptaCDD 

98 

40-135 

10/03/12  00:00 

10/03/12  00:00 

i 

C13-1 234678  HeptaCDF 

94 

40  -  135 

10/03/12  00:00 

10/03/12  00:00 

i 

Cl 3-1 23478  HexaCDF 

77 

40-135 

10/03/12  00:00 

10/03/12  00:00 

i 

Cl 3-1 23678  HexaCDD 

82 

40 . 135 

10/03/12  00:00 

10/03/12  00:00 

i 

Cl 3-1 2378  PentaCDD 

106 

40.135 

10/03/12  00:00 

10/03/12  00:00 

i 

Cl 3-1 2378  PentaCDF 

88 

40 . 135 

10/03/12  00:00 

10/03/12  00:00 

i 

C13-2378  TetraCDD 

85 

40.135 

10/03/12  00:00 

10/03/12  00:00 

i 

C13-2378  TetraCDF 

73 

40.135 

10/03/12  00:00 

10/03/12  00:00 

i 

C13-OCDD 

98 

40.135 

10/03/12  00:00 

10/03/12  00:00 

i 

Lab  Sample  ID:  2999848-LCS 

Client  Sample 

ID:  Lab  Control  Sample 

Matrix:  Soil 

Prep  Type:  Total/NA 

Analysis  Batch:  2999848 

Prep  Batch:  2999848_P 

Spike 

LCS  LCS 

%Rec. 

Analyte 

Added 

Result  Qualifier 

Unit 

D  %Rec 

Limits 

1 ,2,3,4,6,7,8-Hepta  CDD 

100 

99 

pg/g 

99 

80  -  140 

1 ,2,3,4,6,7,8-Hepta  CDF 

100 

103 

pg/g 

103 

80  -  140 

1,2,3,4,7,8,9-Hepta  CDF 

100 

98 

pg/g 

98 

80  -  140 

1 ,2,3,4,7,8-Hexa  CDD 

100 

104 

pg/g 

104 

80  -  140 

1,2,3,4,7,8-Hexa  CDF 

100 

100 

pg/g 

100 

80  -  140 

1 ,2,3,6,7,8-Hexa  CDD 

100 

99 

pg/g 

99 

80  -  140 

1,2,3,6,7,8-Hexa  CDF 

100 

97 

pg/g 

97 

80  -  140 

1 ,2,3,7,8,9-Hexa  CDD 

100 

109 

pg/g 

109 

80  -  140 

1,2,3,7,8,9-Hexa  CDF 

100 

100 

pg/g 

100 

80  -  140 

1 ,2,3,7,8-Penta  CDD 

100 

104 

pg/g 

104 

80 . 140 

1,2,3,7,8-Penta  CDF 

100 

101 

pg/g 

101 

80 . 140 

2,3,4,6,7,8-Hexa  CDF 

100 

94 

pg/g 

94 

80 . 140 

2,3,4,7,8-Penta  CDF 

100 

90 

pg/g 

90 

80 . 140 

2,3,7,8-Tetra  CDD 

100 

99 

pg/g 

99 

80 . 140 

2,3,7,8-Tetra  CDF 

100 

103 

pg/g 

103 

80 . 140 

Octa  CDD 

100 

99 

pg/g 

99 

80  -  140 

Octa  CDF 

100 

99 

pg/g 

99 

80  -  140 

LCS  LCS 

Surrogate  %Recovery  Qualifier  Limits 

Cl 3-1 234678  HeptaCDD  87  40-135 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Sample  Results 


TestAmerica  Job  ID:  440-25017-1 


Method:  8280  Dioxins  and  Furans  10  day  TAT  -  General  Sub  Contract  Method  (Continued) 


Lab  Sample  ID:  2999848-LCS 
Matrix:  Soil 

Analysis  Batch:  2999848 


Client  Sample  ID:  Lab  Control  Sample 
Prep  Type:  Total/NA 
Prep  Batch:  2999848_P 


LCS  LCS 


Surrogate 

C13-1 234678  HeptaCDF 
Cl 3-1 23478  HexaCDF 
Cl 3-1 23678  HexaCDD 
Cl 3-1 2378  PentaCDD 
Cl 3-1 2378  PentaCDF 
C13-2378  TetraCDD 
C13-2378  TetraCDF 
C13-OCDD 


%Recovcry  Qualifier  Limits 


83 

40.135 

74 

40.135 

88 

40.135 

121 

40.135 

94 

40.135 

94 

40-135 

92 

40-135 

78 

40-135 

Lab  Sample  ID:  3001325-BLK 
Matrix:  Soil 

Analysis  Batch:  3001325 

Analyte 

Blank  Blank 

Result  Qualifier 

RL 

MDL  Unit 

Client  Sample  ID:  Method  Blank 
Prep  Type:  Total/NA 
Prep  Batch:  3001325_P 

D  Prepared  Analyzed  Dil  Fac 

2,3,7,8-Tetra  CDF 

ND  A0550 

10 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

1 

Blank  Blank 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-2378  TetraCDF 

73 

40.135 

10/03/12  00:00 

10/03/12  00:00 

i 

Method:  EPA  8290  mod.  - 

EPA  8290  mod. 

Lab  Sample  ID:  3011167-BLK 

Client  Sample  ID:  Method  Blank 

Matrix:  Soil 

Prep  Type:  Total/NA 

Analysis  Batch:  3011167 

Prep  Batch:  3011167_P 

Blank  Blank 

Analyte 

Result  Qualifier 

RL 

MDL  Unit 

D  Prepared 

Analyzed 

Dil  Fac 

2,3,7,8-Tetra  CDF 

ND 

10 

pg/g 

10/03/12  00:00 

10/03/12  00:00 

i 

Blank  Blank 

Surrogate 

%Recovery  Qualifier 

Limits 

Prepared 

Analyzed 

Dil  Fac 

C13-2378  TetraCDF 

69 

40.135 

10/03/12  00:00 

10/03/12  00:00 

i 

Page  1 7  of  48 


TestAmerica  Irvine 

10/24/2012 


QC  Association  Summary 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-25017-1 

Project/Site:  Waste  to  Energy 


Metals 

Prep  Batch:  56789 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-25017-1 

W10-daily  comp-091712  (11:35) 

Total/NA 

Solid 

3050B 

440-25017-2 

W1 0-daily  comp-091 81 2  (11 :40) 

Total/NA 

Solid 

3050B 

440-25017-3 

WlO-daily  comp-091912  (11:45) 

Total/NA 

Solid 

3050B 

440-25017-4 

WlO-daily  comp-092012  (11:50) 

Total/NA 

Solid 

3050B 

440-25017-5 

WlO-daily  comp-092112  (11:55) 

Total/NA 

Solid 

3050B 

LCS  440-56789/2-A  "20 

Lab  Control  Sample 

Total/NA 

Solid 

3050B 

MB  440-56789/1 -A  *20 

Method  Blank 

Total/NA 

Solid 

3050B 

Analysis  Batch:  57089 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-25017-1 

W10-daily  comp-091712  (11:35) 

Total/NA 

Solid 

6020 

56789 

440-25017-2 

W1 0-daily  comp-091 81 2  (11 :40) 

Total/NA 

Solid 

6020 

56789 

440-25017-3 

WlO-daily  comp-091912  (11:45) 

Total/NA 

Solid 

6020 

56789 

440-25017-4 

W1 0-daily  comp-09201 2  (11:50) 

Total/NA 

Solid 

6020 

56789 

440-25017-5 

WlO-daily  comp-092112  (11:55) 

Total/NA 

Solid 

6020 

56789 

LCS  440-56789/2-A  "20 

Lab  Control  Sample 

Total/NA 

Solid 

6020 

56789 

MB  440-56789/1 -A  "20 

Method  Blank 

Total/NA 

Solid 

6020 

56789 

Analysis  Batch:  57117 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-25017-2 

W1 0-daily  comp-091 81 2  (11 :40) 

Total/NA 

Solid 

6020 

56789 

440-25017-3 

WlO-daily  comp-091912  (11:45) 

Total/NA 

Solid 

6020 

56789 

440-25017-5 

WlO-daily  comp-092112  (11:55) 

Total/NA 

Solid 

6020 

56789 

Prep  Batch:  57238 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-25017-1 

W10-daily  comp-091712  (11:35) 

Total/NA 

Solid 

7471 A 

440-25017-2 

W1 0-daily  comp-091 81 2  (11 :40) 

Total/NA 

Solid 

7471 A 

440-25017-3 

WlO-daily  comp-091912  (11:45) 

Total/NA 

Solid 

7471 A 

440-25017-4 

WlO-daily  comp-092012  (11:50) 

Total/NA 

Solid 

7471 A 

LCS  440-57238/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

MB  440-57238/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

Analysis  Batch:  57706 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

LCS  440-57238/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

57238 

MB  440-57238/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

57238 

Analysis  Batch:  57718 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-25017-2 

W1 0-daily  comp-091 81 2  (11 :40) 

Total/NA 

Solid 

7471 A 

57238 

440-25017-3 

WlO-daily  comp-091912  (11:45) 

Total/NA 

Solid 

7471 A 

57238 

440-25017-4 

WlO-daily  comp-092012  (11:50) 

Total/NA 

Solid 

7471 A 

57238 

Analysis  Batch:  57835 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-25017-1 

W10-daily  comp-091712  (11:35) 

Total/NA 

Solid 

7471 A 

57238 

Prep  Batch:  58526 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-25017-5 

W10-daily  comp-092112  (11:55) 

Total/NA 

Solid 

7471 A 

440-25017-5  MS 

WlO-daily  comp-092112  (11:55) 

Total/NA 

Solid 

7471 A 
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TestAmerica  Irvine 

10/24/2012 


Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


QC  Association  Summary 


TestAmerica  Job  ID:  440-25017-1 


Metals  (Continued) 


Prep  Batch:  58526  (Continued) 


Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-25017-5  MSD 

W10-daily  comp-092112  (11:55) 

Total/NA 

Solid 

7471 A 

LCS  440-58526/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

MB  440-58526/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

Analysis  Batch:  58652 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-25017-5 

W10-daily  comp-092112  (11:55) 

Total/NA 

Solid 

7471 A 

58526 

440-25017-5  MS 

WlO-daily  comp-092112  (11:55) 

Total/NA 

Solid 

7471 A 

58526 

440-25017-5  MSD 

WlO-daily  comp-092112  (11:55) 

Total/NA 

Solid 

7471 A 

58526 

LCS  440-58526/2-A 

Lab  Control  Sample 

Total/NA 

Solid 

7471 A 

58526 

MB  440-58526/1 -A 

Method  Blank 

Total/NA 

Solid 

7471 A 

58526 

Subcontract 

Analysis  Batch:  2991102 


Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-25017-1 

W1 0-daily  comp-091 71 2  (11:35) 

Total/NA 

Solid 

R.Carter,1993 

2991102_P 

440-25017-2 

W1 0-daily  comp-091 81 2  (11 :40) 

Total/NA 

Solid 

R.Carter,1993 

2991102_P 

440-25017-3 

W1 0-daily  comp-091 91 2  (11 :45) 

Total/NA 

Solid 

R.Carter,1993 

2991102_P 

440-25017-4 

WlO-daily  comp-092012  (11:50) 

Total/NA 

Solid 

R.Carter,1993 

2991102_P 

440-25017-5 

W1 0-daily  comp-0921 1 2  (1 1 :55) 

Total/NA 

Solid 

R.Carter,1993 

2991102_P 

Analysis  Batch:  2999848 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2999848-BLK 

Method  Blank 

Total/NA 

Soil 

8280  Dioxins 

and  Furans  10 

day  TAT 

2999848_P 

2999848-LCS 

Lab  Control  Sample 

Total/NA 

Soil 

8280  Dioxins 

and  Furans  10 

day  TAT 

2999848_P 

440-25017-1 

W1 0-daily  comp-091 71 2  (11:35) 

Total/NA 

Solid 

8280  Dioxins 

and  Furans  10 

day  TAT 

2999848_P 

Analysis  Batch:  3001325 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

3001325-BLK 

Method  Blank 

Total/NA 

Soil 

8280  Dioxins 

and  Furans  10 

day  TAT 

3001325_P 

440-25017-2 

W1 0-daily  comp-091 81 2  (11 :40) 

Total/NA 

Solid 

8280  Dioxins 

and  Furans  10 

day  TAT 

3001325_P 

440-25017-3 

W1 0-daily  comp-091 91 2  (11 :45) 

Total/NA 

Solid 

8280  Dioxins 

and  Furans  10 

day  TAT 

3001325_P 

440-25017-4 

WlO-daily  comp-092012  (11:50) 

Total/NA 

Solid 

8280  Dioxins 

and  Furans  10 

day  TAT 

3001325_P 

440-25017-5 

WlO-daily  comp-092112  (11:55) 

Total/NA 

Solid 

8280  Dioxins 

and  Furans  10 

day  TAT 

3001325_P 

Analysis  Batch:  3011167 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

3011167-BLK 

Method  Blank 

Total/NA 

Soil 

EPA  8290  mod. 

3011167_P 
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TestAmerica  Irvine 

10/24/2012 


QC  Association  Summary 

Client:  JT3  LLC  TestAmerica  Job  ID:  440-25017-1 

Project/Site:  Waste  to  Energy 


Subcontract  (Continued) 

Prep  Batch:  2991102_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

440-25017-1 

W10-daily  comp-091712  (11:35) 

Total/NA 

Solid 

NA 

440-25017-2 

W1 0-daily  comp-091 81 2  (11 :40) 

Total/NA 

Solid 

NA 

440-25017-3 

WlO-daily  comp-091912  (11:45) 

Total/NA 

Solid 

NA 

440-25017-4 

WlO-daily  comp-092012  (11:50) 

Total/NA 

Solid 

NA 

440-25017-5 

WlO-daily  comp-092112  (11:55) 

Total/NA 

Solid 

NA 

Prep  Batch:  2999848_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

2999848-BLK 

Method  Blank 

Total/NA 

Soil 

NA 

2999848-LCS 

Lab  Control  Sample 

Total/NA 

Soil 

NA 

440-25017-1 

WlO-daily  comp-091712  (11:35) 

Total/NA 

Solid 

NA 

440-25017-2 

W1 0-daily  comp-091 81 2  (11 :40) 

Total/NA 

Solid 

NA 

440-25017-3 

WlO-daily  comp-091912  (11:45) 

Total/NA 

Solid 

NA 

440-25017-4 

WlO-daily  comp-092012  (11:50) 

Total/NA 

Solid 

NA 

440-25017-5 

W1 0-daily  comp-0921 1 2  (1 1 :55) 

Total/NA 

Solid 

NA 

Prep  Batch:  3001325_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

3001325-BLK 

Method  Blank 

Total/NA 

Soil 

NA 

440-25017-2 

WlO-daily  comp-091812  (11:40) 

Total/NA 

Solid 

NA 

440-25017-3 

W1 0-daily  comp-091 91 2  (11 :45) 

Total/NA 

Solid 

NA 

440-25017-4 

W1 0-daily  comp-09201 2  (11:50) 

Total/NA 

Solid 

NA 

440-25017-5 

W1 0-daily  comp-0921 1 2  (1 1 :55) 

Total/NA 

Solid 

NA 

Prep  Batch:  3011167_P 

Lab  Sample  ID 

Client  Sample  ID 

Prep  Type 

Matrix 

Method 

Prep  Batch 

3011167-BLK 

Method  Blank 

Total/NA 

Soil 

NA 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Definitions/Glossary 


TestAmerica  Job  ID:  440-25017-1 


Qualifiers 

Metals 

Qualifier 

Qualifier  Description 

j 

Result  is  less  than  the  RL  but  greater  than  or  equal  to  the  MDL  and  the  concentration  is  an  approximate  value. 

Subcontract 

Qualifier 

Qualifier  Description 

L8165 

**  All  results  taken  from  5X  Dilution  Run  ** 

J 

Estimated  concentration  between  the  EDL  and  RDL 

A3208 

Archived  portion  analyzed 

A2878 

**  Internal  standard  recovery  is  below  40-135%  criteria  ** 

A1 

Exceedence 

A3207 

Internal  standard  recovery  below  40-135%  range. 

A0550 

EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 

A0551 

RT  >  3  seconds  -  PCDD/DF  analysis  -  Peak  detected  exceeds  expected  retention  time  (from  internal  standard)  by  greater  than  3  seconds. 

Glossary 


Abbreviation 

These  commonly  used  abbreviations  may  or  may  not  be  present  in  this  report. 

* 

Listed  under  the  "D"  column  to  designate  that  the  result  is  reported  on  a  dry  weight  basis 

%R 

Percent  Recovery 

CNF 

Contains  no  Free  Liquid 

DL,  RA,  RE,  IN 

EDL 

Indicates  a  Dilution,  Reanalysis,  Re-extraction,  or  additional  Initial  metals/anion  analysis  of  the  sample 

Estimated  Detection  Limit 

EPA 

United  States  Environmental  Protection  Agency 

MDL 

Method  Detection  Limit 

ML 

Minimum  Level  (Dioxin) 

ND 

Not  detected  at  the  reporting  limit  (or  MDL  or  EDL  if  shown) 

PQL 

Practical  Quantitation  Limit 

QC 

Quality  Control 

RL 

Reporting  Limit 

RPD 

Relative  Percent  Difference,  a  measure  of  the  relative  difference  between  two  points 

TEF 

Toxicity  Equivalent  Factor  (Dioxin) 

TEQ 

Toxicity  Equivalent  Quotient  (Dioxin) 

TestAmerica  Irvine 
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Client:  JT3  LLC 
Project/Site:  Waste  to  Energy 


Certification  Summary 


TestAmerica  Job  ID:  440-25017-1 


Laboratory:  TestAmerica  Irvine 

All  certifications  held  by  this  laboratory  are  listed.  Not  all  certifications  are  applicable  to  this  report. 


Authority 

Program 

EPA  Region 

Certification  ID 

Expiration  Date 

California 

LA  Cty  Sanitation  Districts 

9 

10256 

01-31-13 

California 

NELAC 

9 

1108CA 

01-31-13 

California 

State  Program 

9 

2706 

06-30-14 

Guam 

State  Program 

9 

Cert.  No.  12.002r 

01-23-13 

Hawaii 

State  Program 

9 

N/A 

01-31-13 

Nevada 

State  Program 

9 

CA015312007A 

07-31-13 

New  Mexico 

State  Program 

6 

N/A 

01-31-13 

Northern  Mariana  Islands 

State  Program 

9 

MP0002 

01-31-13 

Oregon 

NELAC 

10 

4005 

09-12-13 

USDA 

Federal 

P330-09-00080 

06-06-14 

USEPA  UCMR 

Federal 

1 

CA01531 

01-31-13 
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ei  m 


Attention:  Amy  Harris 

TestAmerica 
17461  Derian  Ave 
Suite  100 
Irvine,  CA 
USA  92614 


Success  Through  Science® 


Your  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 

Your  C.O.C.  #:  na 


CERTIFICATE  OF  ANALYSIS 

MAXXAM  JOB  #:  B2F3156 

Received :  201 2/1 0/03, 11:17 


Report  Date:  2012/10/23 


Sample  Matrix:  Soil 
#  Samples  Received:  5 


Analyses 

Quantity 

Date 

Extracted 

Date 

Analyzed  Laboratory  Method 

Method 

Reference 

Dioxins/Furans  in  Soil  (8290)  (1) 

4 

2012/10/03 

2012/10/12  BRL  SOP-00406 

EPA  8290  mod. 

Dioxins/Furans  in  Soil  (8290)  (1) 

1 

2012/10/03 

2012/10/23  BRL  SOP-00406 

EPA  8290  mod. 

2378TCDF  Confirmation  in  Soil 

2 

N/A 

2012/10/14  BRL  SOP-00406 

EPA  8290  mod. 

2378TCDF  Confirmation  in  Soil 

2 

N/A 

2012/10/15  BRL  SOP-00406 

EPA  8290  mod. 

2378TCDF  Confirmation  in  Soil 

1 

N/A 

2012/10/23  BRL  SOP-00406 

EPA  8290  mod. 

Moisture 

5 

N/A 

2012/10/03  CAM  SOP-00445 

R. Carter, 1993 

*  RPDs  calculated  using  raw  data.  The  rounding  of  final  results  may  result  in  the  apparent  difference. 


(1)  Soils  are  reported  on  a  dry  weight  basis  unless  otherwise  specified. 

Confirmatory  runs  for  2,3,7,8-TCDF  are  performed  only  if  the  primary  result  is  greater  than  the  RDL. 


U  =  Undetected  at  the  limit  of  quantitation. 

J  =  Estimated  concentration  between  the  EDL  &  RDL. 
B  =  Blank  Contamination. 

Q  =  One  or  more  quality  control  criteria  failed. 


Encryption  Key 


Please  direct  all  questions  regarding  this  Certificate  of  Analysis  to  your  Project  Manager. 

Ivana  Vukovic,  Env  Project  Manager 
Email:  IVukovic@maxxam.ca 
Phone#  (905)  817-5700 


Maxxam  has  procedures  in  place  to  guard  against  improper  use  of  the  electronic  signature  and  have  the  required  "signatories",  as  per  section 
5.10.2  of  ISO/IEC  17025:2005(E),  signing  the  reports.  For  Service  Group  specific  validation  please  refer  to  the  Validation  Signature  Page. 

Maxxam  Analytics  Inc.  is  a  NELAC  accredited  laboratory.  Certificate  #  CANA001.  Use  of  the  NELAC  logo  however  does  not  insure  that 
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Success  Through  Science® 


Attention:  Amy  Harris 

TestAmerica 
17461  Derian  Ave 
Suite  100 
Irvine,  CA 
USA  92614 


Your  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 

Your  C.O.C.  #:  na 


Report  Date:  2012/10/23 


CERTIFICATE  OF  ANALYSIS 

-2- 

Maxxam  is  accredited  for  all  of  the  methods  indicated.  This  certificate  shall  not  be  reproduced  except  in  full,  without  the  written  approval  of 
Maxxam  Analytics  Inc.  Maxxam  has  procedures  in  place  to  guard  against  improper  use  of  the  electronic  signature  and  have  the  required 
"signatories",  as  per  section. 


Total  cover  pages:  2 
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Success  Through  Science® 


IVl  a  m 

Maxxam  Job  #:  B2F3156 
Report  Date:  2012/10/23 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


RESULTS  OF  ANALYSES  OF  SOIL 


Maxxam  ID 

PB5447 

PB5448 

PB5449 

PB5450 

PB5451 

Sampling  Date 

2012/09/28 

11:35 

2012/09/28 

11:40 

2012/09/28 

11:45 

2012/09/28 

11:50 

2012/09/28 

11:55 

COC  Number 

na 

na 

na 

na 

na 

Units 

W10-DAILY 

COMP-091712 

(11:35) 

(440-25017-1) 

W10-DAILY 

COMP-091812 

(11:40) 

(440-25017-2) 

W10-DAILY 

COMP-091912 

(11:45) 

(440-25017-3) 

W10-DAILY 

COMP-092012 

(11:50) 

(440-25017-4) 

W10-DAILY 
COMP-0921 12 
(11:55) 
(440-25017-5) 

QC  Batch 

RDL 

Moisture 

% 

5.3 

0.040  U 

0.040  U 

0.20  J 

0.10  J 

2991102 

1.0 

QC  Batch  =  Quality  Control  Batch 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2F3156  Client  Project  #:  44006380 

Report  Date:  2012/10/23  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

PB5447 

Sampling  Date 

2012/09/28 

11:35 

COC  Number 

na 

TOXIC  EQUIVALENCY 

#  of 

Units 

W10-DAILY 

COMP-091712 

(11:35) 

(440-25017-1) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

519 

6.1 

1.00 

519 

2999848 

20 

1,2,3,7,8-Penta  CDD 

pg/g 

1190 

15 

1.00 

1190 

2999848 

50 

1 ,2,3,4,7,8-Hexa  CDD 

pg/g 

882 

6.4 

0.100 

88.2 

2999848 

50 

1 ,2,3,6,7,8-Hexa  CDD 

pg/g 

1380 

5.9 

0.100 

138 

2999848 

50 

1 ,2,3,7,8,9-Hexa  CDD 

pg/g 

923 

6.1 

0.100 

92.3 

2999848 

50 

1 ,2,3,4,6,7,8-Hepta  CDD 

pg/g 

5500 

7.5 

0.0100 

55.0 

2999848 

50 

Octa  CDD 

pg/g 

5130 

8.3 

0.000300 

1.54 

2999848 

100 

Total  Tetra  CDD 

pg/g 

3280 

6.1 

2999848 

20 

Total  Penta  CDD 

pg/g 

58100 

15 

2999848 

50 

Total  Hexa  CDD 

pg/g 

44300 

6.1 

2999848 

50 

Total  Hepta  CDD 

pg/g 

12600 

7.5 

2999848 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

7060 

34 

0.100 

706 

2999848 

20 

1,2,3,7,8-Penta  CDF 

pg/g 

3750 

5.3 

0.0300 

113 

2999848 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

5680 

5.4 

0.300 

1700 

2999848 

50 

1 ,2,3,4,7,8-Hexa  CDF 

pg/g 

2750 

5.6 

0.100 

275 

2999848 

50 

1 ,2,3,6,7,8-Hexa  CDF 

pg/g 

3960 

5.5 

0.100 

396 

2999848 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

4450 

6.1 

0.100 

445 

2999848 

50 

1 ,2,3,7,8,9-Hexa  CDF 

pg/g 

154  J 

6.8 

0.100 

15.4 

2999848 

50 

1 ,2,3,4,6,7,8-Hepta  CDF 

pg/g 

9820 

4.9 

0.0100 

98.2 

2999848 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

768 

6.3 

0.0100 

7.68 

2999848 

50 

Octa  CDF 

pg/g 

2470 

7.2 

0.000300 

0.741 

2999848 

100 

Total  Tetra  CDF 

pg/g 

67800 

34 

2999848 

20 

Total  Penta  CDF 

pg/g 

80000 

5.4 

2999848 

50 

Total  Hexa  CDF 

pg/g 

41200 

6.0 

2999848 

50 

Total  Hepta  CDF 

pg/g 

13900 

5.5 

2999848 

50 

Confirmation  2,3,7,8-Tetra  CDF 

pg/g 

3080  (1) 

40 

0.100 

308 

3011167 

N/A 

EDL  =  Estimated  Detection  Limit 
QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 
TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
( 1  )  Archived  portion  analyzed 
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Success  Through  Science® 


IVl  at  7*^^  m 

Maxxam  Job  #:  B2F3156 
Report  Date:  2012/10/23 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

PB5447 

Sampling  Date 

2012/09/28 

11:35 

COC  Number 

na 

TOXIC  EQUIVALENCY 

#  of 

Units 

W10-DAILY 

COMP-091712 

(11:35) 

(440-25017-1) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

5440 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

79 

2999848 

Cl  3-1 234678  HeptaCDF  ** 

% 

77 

2999848 

Cl  3-1 23478  HexaCDF 

% 

76 

2999848 

Cl  3-1 23678  HexaCDD 

% 

78 

2999848 

Cl  3-1 2378  PentaCDD 

% 

70 

2999848 

Cl  3-1 2378  PentaCDF 

% 

67 

2999848 

Cl  3-2378  TetraCDD 

% 

74 

2999848 

Cl  3-2378  TetraCDF 

% 

9.0  (1) 

2999848 

C13-OCDD 

% 

76 

2999848 

Confirmation  Cl  3-2378  TetraCDF 

% 

16(2) 

3011167 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 

( 1  )  **  Internal  standard  recovery  is  below  40-135%  criteria  ** 

(  2  )  Internal  standard  recovery  below  40-1 35%  range. 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2F3156  Client  Project  #:  44006380 

Report  Date:  2012/10/23  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

PB5448 

Sampling  Date 

2012/09/28 

11:40 

COC  Number 

na 

TOXIC  EQUIVALENCY 

#  of 

Units 

W10-DAILY 

COMP-091812 

(11:40) 

(440-25017-2) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

88 

1.0 

1.00 

88.0 

2999848 

20 

1,2,3,7,8-Penta  CDD 

pg/g 

281 

0.95 

1.00 

281 

2999848 

50 

1,2,3,4,7,8-HexaCDD 

pg/g 

232 

1.1 

0.100 

23.2 

2999848 

50 

1 ,2,3,6,7,8-Hexa  CDD 

pg/g 

300 

0.92 

0.100 

30.0 

2999848 

50 

1,2,3,7,8,9-HexaCDD 

pg/g 

338 

0.92 

0.100 

33.8 

2999848 

50 

1,2,3,4,6,7,8-Hepta  CDD 

pg/g 

1730 

0.93 

0.0100 

17.3 

2999848 

50 

Octa  CDD 

pg/g 

1830 

0.99 

0.000300 

0.549 

2999848 

100 

Total  Tetra  CDD 

pg/g 

6850 

1.0 

2999848 

20 

Total  Penta  CDD 

pg/g 

6270 

0.95 

2999848 

50 

Total  Hexa  CDD 

pg/g 

6450 

0.97 

2999848 

50 

Total  Hepta  CDD 

pg/g 

3390 

0.93 

2999848 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

3140 

0.99 

0.100 

314 

2999848 

20 

1,2,3,7,8-Penta  CDF 

pg/g 

814 

5.2 

0.0300 

24.4 

2999848 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

1590 

5.6 

0.300 

477 

2999848 

50 

1 ,2,3,4,7,8-Hexa  CDF 

pg/g 

1030 

0.96 

0.100 

103 

2999848 

50 

1 ,2,3,6,7,8-Hexa  CDF 

pg/g 

1020 

0.95 

0.100 

102 

2999848 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

1220 

1.1 

0.100 

122 

2999848 

50 

1 ,2,3,7,8,9-Hexa  CDF 

pg/g 

69 

1.2 

0.100 

6.90 

2999848 

50 

1,2,3,4,6,7,8-Hepta  CDF 

pg/g 

3770 

0.87 

0.0100 

37.7 

2999848 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

399 

1.1 

0.0100 

3.99 

2999848 

50 

Octa  CDF 

pg/g 

1250 

1.0 

0.000300 

0.375 

2999848 

100 

Total  Tetra  CDF 

pg/g 

19100 

0.99 

2999848 

20 

Total  Penta  CDF 

pg/g 

16200 

5.4 

2999848 

50 

Total  Hexa  CDF 

pg/g 

10300 

1.0 

2999848 

50 

Total  Hepta  CDF 

pg/g 

5460 

0.97 

2999848 

50 

Confirmation  2,3,7,8-Tetra  CDF 

pg/g 

763 

2.1 

0.100 

76.3 

3001325 

N/A 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

1430 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  7*^^  m 

Maxxam  Job  #:  B2F3156 
Report  Date:  2012/10/23 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

PB5448 

Sampling  Date 

2012/09/28 

11:40 

COC  Number 

na 

TOXIC  EQUIVALENCY 

#  of 

Units 

W10-DAILY 

COMP-091812 

(11:40) 

(440-25017-2) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

89 

2999848 

Cl  3-1 234678  HeptaCDF  ** 

% 

83 

2999848 

Cl  3-1 23478  HexaCDF 

% 

81 

2999848 

Cl  3-1 23678  HexaCDD 

% 

85 

2999848 

Cl  3-1 2378  PentaCDD 

% 

87 

2999848 

Cl  3-1 2378  PentaCDF 

% 

74 

2999848 

Cl  3-2378  TetraCDD 

% 

93 

2999848 

Cl  3-2378  TetraCDF 

% 

85 

2999848 

C13-OCDD 

% 

93 

2999848 

Confirmation  Cl  3-2378  TetraCDF 

% 

92 

3001325 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2F3156  Client  Project  #:  44006380 

Report  Date:  2012/10/23  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

PB5449 

Sampling  Date 

2012/09/28 

11:45 

COC  Number 

na 

TOXIC  EQUIVALENCY 

#  of 

Units 

W10-DAILY 

COMP-091912 

(11:45) 

(440-25017-3) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

2.3  J 

1.1 

1.00 

2.30 

2999848 

20 

1,2,3,7,8-Penta  CDD 

pg/g 

6.42  J 

0.93 

1.00 

6.42 

2999848 

50 

1,2,3,4,7,8-HexaCDD 

pg/g 

5.9  J 

1.0 

0.100 

0.590 

2999848 

50 

1 ,2,3,6,7,8-Hexa  CDD 

pg/g 

7.71  J 

0.91 

0.100 

0.771 

2999848 

50 

1,2,3,7,8,9-HexaCDD 

pg/g 

7.23  J 

0.91 

0.100 

0.723 

2999848 

50 

1,2,3,4,6,7,8-Hepta  CDD 

pg/g 

51 

0.97 

0.0100 

0.510 

2999848 

50 

Octa  CDD 

pg/g 

71.2  J 

0.89 

0.000300 

0.0214 

2999848 

100 

Total  Tetra  CDD 

pg/g 

65 

1.1 

2999848 

20 

Total  Penta  CDD 

pg/g 

121 

0.93 

2999848 

50 

Total  Hexa  CDD 

pg/g 

137 

0.95 

2999848 

50 

Total  Hepta  CDD 

pg/g 

94 

0.97 

2999848 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

78 

1.1 

0.100 

7.80 

2999848 

20 

1,2,3,7,8-Penta  CDF 

pg/g 

23.3  J 

0.90 

0.0300 

0.699 

2999848 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

44.0  J 

0.97 

0.300 

13.2 

2999848 

50 

1 ,2,3,4,7,8-Hexa  CDF 

pg/g 

28.8  J 

0.84 

0.100 

2.88 

2999848 

50 

1 ,2,3,6,7,8-Hexa  CDF 

pg/g 

33.5  J 

0.83 

0.100 

3.35 

2999848 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

40.7  J 

0.92 

0.100 

4.07 

2999848 

50 

1 ,2,3,7,8,9-Hexa  CDF 

pg/g 

2.0  J 

1.0 

0.100 

0.200 

2999848 

50 

1,2,3,4,6,7,8-Hepta  CDF 

pg/g 

130 

0.80 

0.0100 

1.30 

2999848 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

11.7  J 

1.0 

0.0100 

0.117 

2999848 

50 

Octa  CDF 

pg/g 

42.8  J 

1.1 

0.000300 

0.0128 

2999848 

100 

Total  Tetra  CDF 

pg/g 

457 

1.1 

2999848 

20 

Total  Penta  CDF 

pg/g 

452 

0.94 

2999848 

50 

Total  Hexa  CDF 

pg/g 

327 

0.89 

2999848 

50 

Total  Hepta  CDF 

pg/g 

184 

0.90 

2999848 

50 

Confirmation  2,3,7,8-Tetra  CDF 

pg/g 

33.1 

1.7 

0.100 

3.31 

3001325 

N/A 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

40.5 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  7*^^  m 

Maxxam  Job  #:  B2F3156 
Report  Date:  2012/10/23 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

PB5449 

Sampling  Date 

2012/09/28 

11:45 

COC  Number 

na 

TOXIC  EQUIVALENCY 

#  of 

Units 

W10-DAILY 

COMP-091912 

(11:45) 

(440-25017-3) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

79 

2999848 

Cl  3-1 234678  HeptaCDF  ** 

% 

73 

2999848 

Cl  3-1 23478  HexaCDF 

% 

73 

2999848 

Cl  3-1 23678  HexaCDD 

% 

87 

2999848 

Cl  3-1 2378  PentaCDD 

% 

127 

2999848 

Cl  3-1 2378  PentaCDF 

% 

99 

2999848 

Cl  3-2378  TetraCDD 

% 

95 

2999848 

Cl  3-2378  TetraCDF 

% 

85 

2999848 

C13-OCDD 

% 

78 

2999848 

Confirmation  Cl  3-2378  TetraCDF 

% 

89 

3001325 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2F3156  Client  Project  #:  44006380 

Report  Date:  2012/10/23  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

PB5450 

Sampling  Date 

2012/09/28 

11:50 

COC  Number 

na 

TOXIC  EQUIVALENCY 

#  of 

Units 

W10-DAILY 

COMP-092012 

(11:50) 

(440-25017-4) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

1.1  u 

1.1 

1.00 

1.10 

2999848 

20 

1,2,3,7,8-Penta  CDD 

pg/g 

3.58  J 

0.88 

1.00 

3.58 

2999848 

50 

1 ,2,3,4,7,8-Hexa  CDD 

pg/g 

2.8  J 

1.2 

0.100 

0.280 

2999848 

50 

1 ,2,3,6,7,8-Hexa  CDD 

pg/g 

4.1  J 

1.1 

0.100 

0.410 

2999848 

50 

1 ,2,3,7,8,9-Hexa  CDD 

pg/g 

3.7  U  (1) 

3.7 

0.100 

0.370 

2999848 

50 

1 ,2,3,4,6,7,8-Hepta  CDD 

pg/g 

24.5  J 

0.91 

0.0100 

0.245 

2999848 

50 

Octa  CDD 

pg/g 

34.0  J 

1.0 

0.000300 

0.0102 

2999848 

100 

Total  Tetra  CDD 

pg/g 

71 

1.1 

2999848 

20 

Total  Penta  CDD 

pg/g 

86 

0.88 

2999848 

50 

Total  Hexa  CDD 

pg/g 

77 

1.1 

2999848 

50 

Total  Hepta  CDD 

pg/g 

46.3  J 

0.91 

2999848 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

44 

0.90 

0.100 

4.40 

2999848 

20 

1,2,3,7,8-Penta  CDF 

pg/g 

9.79  J 

0.89 

0.0300 

0.294 

2999848 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

16.0  J 

0.96 

0.300 

4.80 

2999848 

50 

1 ,2,3,4,7,8-Hexa  CDF 

pg/g 

10.4  J 

0.85 

0.100 

1.04 

2999848 

50 

1 ,2,3,6,7,8-Hexa  CDF 

pg/g 

14.0  J 

0.83 

0.100 

1.40 

2999848 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

14.8  J 

0.92 

0.100 

1.48 

2999848 

50 

1 ,2,3,7,8,9-Hexa  CDF 

pg/g 

1.0  U 

1.0 

0.100 

0.100 

2999848 

50 

1 ,2,3,4,6,7,8-Hepta  CDF 

pg/g 

170 

0.72 

0.0100 

1.70 

2999848 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

4.45  J 

0.91 

0.0100 

0.0445 

2999848 

50 

Octa  CDF 

pg/g 

34.6  J 

1.0 

0.000300 

0.0104 

2999848 

100 

Total  Tetra  CDF 

pg/g 

267 

0.90 

2999848 

20 

Total  Penta  CDF 

pg/g 

183 

0.93 

2999848 

50 

Total  Hexa  CDF 

pg/g 

193 

0.90 

2999848 

50 

Total  Hepta  CDF 

pg/g 

260 

0.81 

2999848 

50 

Confirmation  2,3,7,8-Tetra  CDF 

pg/g 

16.5 

1.8 

0.100 

1.65 

3001325 

N/A 

EDL  =  Estimated  Detection  Limit 
QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 
TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 

(  1  )  EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 
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Success  Through  Science® 


IVl  at  7*^^  m 

Maxxam  Job  #:  B2F3156 
Report  Date:  2012/10/23 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

PB5450 

Sampling  Date 

2012/09/28 

11:50 

COC  Number 

na 

TOXIC  EQUIVALENCY 

#  of 

Units 

W10-DAILY 

COMP-092012 

(11:50) 

(440-25017-4) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

18.5 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

79 

2999848 

Cl  3-1 234678  HeptaCDF  ** 

% 

74 

2999848 

Cl  3-1 23478  HexaCDF 

% 

73 

2999848 

Cl  3-1 23678  HexaCDD 

% 

75 

2999848 

Cl  3-1 2378  PentaCDD 

% 

80 

2999848 

Cl  3-1 2378  PentaCDF 

% 

80 

2999848 

Cl  3-2378  TetraCDD 

% 

88 

2999848 

Cl  3-2378  TetraCDF 

% 

76 

2999848 

C13-OCDD 

% 

84 

2999848 

Confirmation  Cl  3-2378  TetraCDF 

% 

81 

3001325 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  7*^^  m 

TestAmerica 

Maxxam  Job  #:  B2F3156  Client  Project  #:  44006380 

Report  Date:  2012/10/23  Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

PB5451 

Sampling  Date 

2012/09/28 

11:55 

COC  Number 

na 

TOXIC  EQUIVALENCY 

#  of 

Units 

W10-DAILY 

COMP-092112 

(11:55) 

(440-25017-5) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

2,3,7,8-Tetra  CDD  * 

pg/g 

71 

1.1 

1.00 

71.0 

2999848 

20 

1 ,2,3,7,8-Penta  CDD 

pg/g 

266 

1.1 

1.00 

266 

2999848 

50 

1,2,3,4,7,8-Hexa  CDD 

pg/g 

240 

1.7 

0.100 

24.0 

2999848 

50 

1,2,3,6,7,8-Hexa  CDD 

pg/g 

295 

1.5 

0.100 

29.5 

2999848 

50 

1,2,3,7,8,9-Hexa  CDD 

pg/g 

273 

1.5 

0.100 

27.3 

2999848 

50 

1,2,3,4,6,7,8-Hepta  CDD 

pg/g 

1850 

1.1 

0.0100 

18.5 

2999848 

50 

Octa  CDD 

pg/g 

2230 

1.7 

0.000300 

0.669 

2999848 

100 

Total  Tetra  CDD 

pg/g 

7780 

1.1 

2999848 

20 

Total  Penta  CDD 

pg/g 

8900 

1.1 

2999848 

50 

Total  Hexa  CDD 

pg/g 

8610 

1.6 

2999848 

50 

Total  Hepta  CDD 

pg/g 

3580 

1.1 

2999848 

50 

2,3,7,8-Tetra  CDF  ** 

pg/g 

3800  U  (1) 

3800 

0.100 

380 

2999848 

20 

1 ,2,3,7,8-Penta  CDF 

pg/g 

1010 

1.5 

0.0300 

30.3 

2999848 

50 

2,3,4,7,8-Penta  CDF 

pg/g 

1870 

1.6 

0.300 

561 

2999848 

50 

1,2,3,4,7,8-Hexa  CDF 

pg/g 

1060 

1.5 

0.100 

106 

2999848 

50 

1,2,3,6,7,8-Hexa  CDF 

pg/g 

1290 

1.5 

0.100 

129 

2999848 

50 

2,3,4,6,7,8-Hexa  CDF 

pg/g 

1450 

1.7 

0.100 

145 

2999848 

50 

1,2,3,7,8,9-Hexa  CDF 

pg/g 

87 

1.8 

0.100 

8.70 

2999848 

50 

1,2,3,4,6,7,8-Hepta  CDF 

pg/g 

4230 

0.73 

0.0100 

42.3 

2999848 

50 

1 ,2,3,4,7,8,9-Hepta  CDF 

pg/g 

427 

0.92 

0.0100 

4.27 

2999848 

50 

Octa  CDF 

pg/g 

1270 

2.2 

0.000300 

0.381 

2999848 

100 

Total  Tetra  CDF 

pg/g 

22200 

0.89 

2999848 

20 

Total  Penta  CDF 

pg/g 

22500 

1.6 

2999848 

50 

Total  Hexa  CDF 

pg/g 

13300 

1.6 

2999848 

50 

Total  Hepta  CDF 

pg/g 

6130 

0.81 

2999848 

50 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 

( 1  )  RT  >  3  seconds  -  PCDD/DF  analysis  -  Peak  detected  exceeds  expected  retention  time  (from  internal  standard)  by 
greater  than  3  seconds. 
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Success  Through  Science® 


IVl  at  7*^^  m 

Maxxam  Job  #:  B2F3156 
Report  Date:  2012/10/23 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 


Maxxam  ID 

PB5451 

Sampling  Date 

2012/09/28 

11:55 

COC  Number 

na 

TOXIC  EQUIVALENCY 

#  of 

Units 

W10-DAILY 

COMP-092112 

(11:55) 

(440-25017-5) 

EDL 

TEF  (2005  WHO) 

TEQ(DL) 

somers 

QC  Batch 

RDL 

Confirmation  2,3,7,8-Tetra  CDF  ** 

pg/g 

726 

3.0 

0.100 

72.6 

3001325 

N/A 

TOTAL  TOXIC  EQUIVALENCY 

pg/g 

1540 

Surrogate  Recovery  (%) 

Cl  3-1 234678  HeptaCDD  * 

% 

95 

2999848 

Cl  3-1 234678  HeptaCDF 

% 

91 

2999848 

Cl  3-1 23478  HexaCDF 

% 

87 

2999848 

Cl  3-1 23678  HexaCDD 

% 

90 

2999848 

Cl  3-1 2378  PentaCDD 

% 

83 

2999848 

Cl  3-1 2378  PentaCDF 

% 

68 

2999848 

Cl  3-2378  TetraCDD 

% 

91 

2999848 

Cl  3-2378  TetraCDF 

% 

80 

2999848 

C13-OCDD 

% 

106 

2999848 

Confirmation  Cl  3-2378  TetraCDF 

% 

83 

3001325 

EDL  =  Estimated  Detection  Limit 

QC  Batch  =  Quality  Control  Batch 

*  CDD  =  Chloro  Dibenzo-p-Dioxin,  **  CDF  =  Chloro  Dibenzo-p-Furan 

TEF  =  Toxic  Equivalency  Factor,  TEQ  =  Toxic  Equivalency  Quotient, 

The  Total  Toxic  Equivalency  (TEQ)  value  reported  is  the  sum  of  Toxic  Equivalent  Quotients  for  the  congeners  tested. 
WHO(2005):  The  2005  World  Health  Organization,  Human  and  Mammalian  Toxic  Equivalency  Factors  for  Dioxins  and 
Dioxin-like  Compounds 
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Success  Through  Science® 


IVl  at  7*^^  m 

Maxxam  Job  #:  B2F3156 
Report  Date:  2012/10/23 


TestAmerica 

Client  Project  #:  44006380 

Site  Location:  WASTE  TO  ENERGY 


Test  Summary 


Maxxam  ID  PB5447 

Sample  ID  W1 0-DAILY  COMP-091712  (11:35)  (440-25017-1 
Matrix  Soil 

) 

Collected  2012/09/28 

Shipped 

Received  2012/10/03 

Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2999848 

2012/10/03 

2012/10/23 

Owen  Cosby 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

3011167 

N/A 

2012/10/23 

Vica  Cioranic 

Moisture 

BAL 

2991102 

N/A 

2012/10/03 

Min  Yang 

Maxxam  ID  PB5448 

Sample  ID  W1 0-DAILY  COMP-091812  (11:40)  (440-25017-2) 

Matrix  Soil 

Collected  2012/09/28 

Shipped 

Received  2012/10/03 

Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2999848 

2012/10/03 

2012/10/12 

Owen  Cosby 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

3001325 

N/A 

2012/10/15 

Angel  Guerrero 

Moisture 

BAL 

2991102 

N/A 

2012/10/03 

Min  Yang 

Maxxam  ID  PB5449 

Sample  ID  W1 0-DAILY  COMP-091912  (11:45)  (440-25017-3) 

Matrix  Soil 

Collected  2012/09/28 

Shipped 

Received  2012/10/03 

Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2999848 

2012/10/03 

2012/10/12 

Owen  Cosby 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

3001325 

N/A 

2012/10/15 

Angel  Guerrero 

Moisture 

BAL 

2991102 

N/A 

2012/10/03 

Min  Yang 

Maxxam  ID  PB5450 

Sample  ID  W1 0-DAILY  COMP-092012  (11:50)  (440-25017-4) 

Matrix  Soil 

Collected  2012/09/28 

Shipped 

Received  2012/10/03 

Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2999848 

2012/10/03 

2012/10/12 

Owen  Cosby 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

3001325 

N/A 

2012/10/14 

Angel  Guerrero 

Moisture 

BAL 

2991102 

N/A 

2012/10/03 

Min  Yang 

Maxxam  ID  PB5451 

Sample  ID  W1 0-DAILY  COMP-092112  (11:55)  (440-25017-5) 

Matrix  Soil 

Collected  2012/09/28 

Shipped 

Received  2012/10/03 

Test  Description 

Instrumentation 

Batch 

Extracted 

Analyzed 

Analyst 

Dioxins/Furans  in  Soil  (8290) 

HRMS/MS 

2999848 

2012/10/03 

2012/10/12 

Owen  Cosby 

2378TCDF  Confirmation  in  Soil 

HRMS/MS 

3001325 

N/A 

2012/10/14 

Angel  Guerrero 

Moisture 

BAL 

2991102 

N/A 

2012/10/03 

Min  Yang 
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Success  Through  Science® 


IVl  Ei  m 

TestAmerica 

Maxxam  Job  #:  B2F3156  Client  Project  #:  44006380 

Report  Date:  2012/10/23  Site  Location:  WASTE  TO  ENERGY 


GENERAL  COMMENTS 

Samples  reported  on  a  wet  weight  basis  as  per  client  request 

Sample  PB5447-01 :  Archived  portion  analyzed  at  5x  dilution  due  to  linear  calibration  range  exceedances. 
The  TCDF  internal  standard  recovery  was  low  in  the  initial  analysis  as  well. 

DIOXINS  AND  FURANS  BY  HRMS  (SOIL) 

Sample  PB5447-01  Dioxins/Furans  in  Soil  (8290):  **  All  results  taken  from  5X  Dilution  Run  ** 

Results  relate  only  to  the  items  tested. _ 
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Success  Through  Science® 


TestAmerica 
Attention:  Amy  Harris 
Client  Project  #:  44006380 
P.O.  #: 


Site  Location:  WASTE  TO  ENERGY 


Quality  Assurance  Report 

Maxxam  Job  Number:  GB2F3156 


QA/QC 

Batch 

Num  Init 

QC  Type 

Parameter 

Date 

Analyzed 

yyyy/mm/dd 

Value  %Fteccvery 

Units 

QC  Limits 

2991102  BOP 

RPD  - 

Sample/Sample 

Dup 

Moisture 

2012/1 0/03 

0 

% 

20 

2999848  OBC 

Spiked  Blank 

Cl  3-1 234678  HeptaCDD 

2012/1 0/12 

87 

% 

40  -  135 

Cl  3-1 234678  HeptaCDF 

2012/1 0/12 

83 

% 

40-135 

Cl  3-1 23478  HexaCDF 

2012/1 0/12 

74 

% 

40-135 

Cl  3-1 23678  HexaCDD 

2012/1 0/12 

88 

% 

40  -  135 

Cl  3-1 2378  PentaCDD 

2012/1 0/12 

121 

% 

40  -  135 

Cl  3-1 2378  PentaCDF 

2012/1 0/12 

94 

% 

40-135 

Cl  3-2378  TetraCDD 

2012/1 0/12 

94 

% 

40  -  135 

Cl  3-2378  TetraCDF 

2012/1 0/12 

92 

% 

40  -  135 

C13-OCDD 

2012/1 0/12 

78 

% 

40-135 

2,3,7,8-Tetra  CDD 

2012/1 0/12 

99 

% 

80-140 

1,2,3,7,8-Penta  CDD 

2012/1 0/12 

104 

% 

80  -  140 

1 ,2,3,4,7,8-Hexa  CDD 

2012/1 0/12 

104 

% 

80-140 

1 ,2,3,6,7,8-Hexa  CDD 

2012/1 0/12 

99 

% 

80-140 

1,2,3,7,8,9-HexaCDD 

2012/1 0/12 

109 

% 

80  -  140 

1,2,3,4,6,7,8-Hepta  CDD 

2012/1 0/12 

99 

% 

80  -  140 

Octa  CDD 

2012/1 0/12 

99 

% 

80-140 

2,3,7,8-Tetra  CDF 

2012/1 0/12 

103 

% 

80  -  140 

1,2,3,7,8-Penta  CDF 

2012/1 0/12 

101 

% 

80  -  140 

2,3,4,7,8-Penta  CDF 

2012/1 0/12 

90 

% 

80-140 

1 ,2,3,4,7,8-Hexa  CDF 

2012/1 0/12 

100 

% 

80-140 

1 ,2,3,6,7,8-Hexa  CDF 

2012/1 0/12 

97 

% 

80  -  140 

2,3,4,6,7,8-Hexa  CDF 

2012/1 0/12 

94 

% 

80-140 

1 ,2,3,7,8,9-Hexa  CDF 

2012/1 0/12 

100 

% 

80-140 

1,2,3,4,6,7,8-Hepta  CDF 

2012/1 0/12 

103 

% 

80  -  140 

1 ,2,3,4,7,8,9-Hepta  CDF 

2012/1 0/12 

98 

% 

80  -  140 

Octa  CDF 

2012/1 0/12 

99 

% 

80-140 

Method  Blank 

Cl  3-1 234678  HeptaCDD 

2012/1 0/12 

98 

% 

40  -  135 

Cl  3-1 234678  HeptaCDF 

2012/1 0/12 

94 

% 

40  -  135 

Cl  3-1 23478  HexaCDF 

2012/1 0/12 

77 

% 

40-135 

Cl  3-1 23678  HexaCDD 

2012/1 0/12 

82 

% 

40-135 

Cl  3-1 2378  PentaCDD 

2012/1 0/12 

106 

% 

40  -  135 

Cl  3-1 2378  PentaCDF 

2012/1 0/12 

88 

% 

40-135 

Cl  3-2378  TetraCDD 

2012/1 0/12 

85 

% 

40-135 

Cl  3-2378  TetraCDF 

2012/1 0/12 

73 

% 

40  -  135 

C13-OCDD 

2012/1 0/12 

98 

% 

40-135 

2,3,7,8-Tetra  CDD 

2012/1 0/12 

1.1  U,  EDL=1 .1 

pg/g 

1,2,3,7,8-Penta  CDD 

2012/1 0/12 

1.0  U,  EDL=1 .0 

pg/g 

1 ,2,3,4,7,8-Hexa  CDD 

2012/1 0/12 

1.3  U,  EDL=1 .3 

pg/g 

1 ,2,3,6,7,8-Hexa  CDD 

2012/1 0/12 

1.1  U,  EDL=1 .1 

pg/g 

1,2,3,7,8,9-HexaCDD 

2012/1 0/12 

1.1  U,  EDL=1 .1 

pg/g 

1,2,3,4,6,7,8-Hepta  CDD 

2012/1 0/12 

1.30  J,  EDL=0.97 

pg/g 

Octa  CDD 

2012/1 0/12 

8.7  J,  EDL=1 .1 

pg/g 

Total  Tetra  CDD 

2012/1 0/12 

1.1  U,  EDL=1 .1 

pg/g 

Total  Penta  CDD 

2012/1 0/12 

1.0  U,  EDL=1 .0 

pg/g 

Total  Hexa  CDD 

2012/1 0/12 

1.1  U,  EDL=1 .1 

pg/g 

Total  Hepta  CDD 

2012/1 0/12 

1.30  J,  EDL=0.97 

pg/g 

2,3,7,8-Tetra  CDF 

2012/1 0/12 

0.97  U,  EDL=0.97 

pg/g 

1,2,3,7,8-Penta  CDF 

2012/1 0/12 

1.1  U,  EDL=1 .1 

pg/g 

2,3,4,7,8-Penta  CDF 

2012/1 0/12 

1.2  U,  EDL=1 .2 

pg/g 

1 ,2,3,4,7,8-Hexa  CDF 

2012/1 0/12 

0.95  U,  EDL=0.95 

pg/g 

1 ,2,3,6,7,8-Hexa  CDF 

2012/1 0/12 

0.94  U,  EDL=0.94 

pg/g 

2,3,4,6,7,8-Hexa  CDF 

2012/1 0/12 

1.0  U,  EDL=1 .0 

pg/g 
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IVl  a  m 


Success  Through  Science® 


TestAmerica 
Attention:  Amy  Harris 
Client  Project  #:  44006380 
P.O.  #: 

Site  Location:  WASTE  TO  ENERGY 

Quality  Assurance  Report  (Continued) 

Maxxam  Job  Number:  GB2F3156 


QA/QC 

Batch 

Num  Init 

QC  Type 

Parameter 

Date 

Analyzed 

yyyy/mm/dd 

Value  %Recovery 

Units 

QC  Limits 

2999848  OBC 

Method  Blank 

1 ,2,3,7,8,9-Hexa  CDF 

2012/1 0/12 

1.1  U,  EDL=1 .1 

pg/g 

1,2,3,4,6,7,8-Hepta  CDF 

2012/1 0/12 

0.90  U,  EDL=0.90  (1) 

pg/g 

1,2,3,4,7,8,9-Hepta  CDF 

2012/1 0/12 

1.1  U,  EDL=1 .1 

pg/g 

Octa  CDF 

2012/1 0/12 

1.6  J,  EDL=1 .1 

pg/g 

Total  Tetra  CDF 

2012/1 0/12 

0.97  U,  EDL=0.97 

pg/g 

Total  Penta  CDF 

2012/1 0/12 

1.2  U,  EDL=1 .2 

pg/g 

Total  Hexa  CDF 

2012/1 0/12 

1.0  U,  EDL=1 .0 

pg/g 

Total  Hepta  CDF 

2012/1 0/12 

1.0  U,  EDL=1 .0  (1) 

pg/g 

3001325  AGU 

Method  Blank 

Confirmation  Cl  3-2378  TetraCDF 

2012/1 0/14 

73 

% 

40  -  135 

Confirmation  2,3,7,8-Tetra  CDF 

2012/1 0/14 

2.4  U,  EDL=2.4  (1) 

pg/g 

3011167  VCI 

Method  Blank 

Confirmation  Cl  3-2378  TetraCDF 

2012/1 0/23 

69 

% 

40  -  135 

Confirmation  2,3,7,8-Tetra  CDF 

2012/1 0/23 

1.1  U,  EDL=1 .1 

pg/g 

Spiked  Blank:  A  blank  matrix  to  which  a  known  amount  of  the  analyte  has  been  added.  Used  to  evaluate  analyte  recovery. 

Method  Blank:  A  blank  matrix  containing  all  reagents  used  in  the  analytical  procedure.  Used  to  identify  laboratory  contamination. 
Surrogate:  A  pure  or  isotopically  labeled  compound  whose  behavior  mirrors  the  analytes  of  interest.  Used  to  evaluate  extraction  efficiency. 
(  1  )  EMPC  /  NDR  -  Peak  detected  does  not  meet  ratio  criteria  and  has  resulted  in  an  elevated  detection  limit. 
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LABORATORY  REPORT 


Date:  October  8,  2012 

Client:  TestAmerica,  Irvine 

17461  Derian  Ave.,  Suite  100 
Irvine,  CA  92614 
Attn:  Amy  Harris 


Aquatic 
Testing 

<QC  \  Laboratories 


“dedicated  to  providing  quality  aquatic  toxicity  testing " 


4350  Transport  Street,  Unit  107 
Ventura,  CA  93003 
(805)  650-0546  FAX  (805)  650-0756 

CA  DOHS  ELAP  Cert.  No.:  1775 


Laboratory  No.: 
Job  No.: 

Sample  ID.: 


A- 1 2 1 00304-00 1 / 005 

440-25017-1 

440-25017-1/5 


Sample  Control:  The  samples  were  received  by  ATL  in  a  chilled  state,  with  the  chain  of  custody 

record  attached. 

Date  Sampled:  09/28/12 

Date  Received :  10/03/12 

Date  Tested:  10/04/12  to  10/08/12 


Sample  Analysis:  The  following  analyses  were  performed  on  your  sample: 

CCR  Title  22  Fathead  Minnow  Hazardous  Waste  Screen  Bioassay  (Polisini  &  Miller  1988). 

Attached  are  the  test  data  generated  from  the  analysis  of  your  sample.  All  testing 
was  conducted  under  the  direct  supervision  of  Joseph  A.  LeMay. 


Result  Summary: 


Sample  ID. 

440-25017-1 

440-25017-2 

440-25017-3 

440-25017-4 

440-25017-5 


Results 

FAIL  (LC50  <  400  mg/1) 
PASS  (LC50  >  750  mg/1) 
PASS  (LC50  >  750  mg/1) 
PASS  (LC50  >  750  mg/1) 
PASS  (LC50  >  750  mg/1) 


Quality  Control: 


Reviewed  and  approved  by: 


This  report  pertains  only  to  the  samples  investigated  and  does  not  necessarily  apply  to  other  apparently  identical  or  similar  materials.  This  report  is  submitted  for  the  exclusive  use  of  the 
client  to  whom  it  is  addressed.  Any  reproduction  of  this  report  or  use  of  the  ^advertising  or  publicity  purpose  without  authorization  is  prohibited^  0/24/2012 


FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIOASSAY 


Lab  No.:  A fo°^  o'-! -o»t _ 

Client/ID:  TA  l(cfo-lSQi ?  -  c -J 


1 1  Aquatic 
Testing 


Laboratories 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:  0. 2  ^  ;  min:ffjL  )  ;  max:  Q.  }  */. 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  1 0. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

Date/Time: 

Analyst: 

lo’H-l  Jt  //«*> 

lO'-SH'Z- 

KH'  YL  hifO 

7°’  7  -M  fe>s> 

£ 

_ 

°c 

DO 

pH 

°C 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

°C 

DO 

pH 

#  D 

°C 

DO 

PH 

#  D 

Control  A 

2*,S~ 

8.7 

i-z 

10$ 

y* 

0 

ZU 

0 

^7 

f  7 

7.1 

0 

24? 

Control  B 

zr 

?<S 

<? 

?7 

$ 

*  9 

* 

7.1 

0 

2*7 

ft0 

400  mg/1  A 

**Y 

*7 

%■} 

CP 

710 

1 

79 

s 

?'9 

<7 

400  mg/1  B 

2*'f 

l,l( 

7C0 

o 

2f)A 

7*1 

0 

to 

7 

‘O 

750  mg/1  A 

l.l 

it 

7JQ 

r? 

M 

< 

74 

T 

- 

- 

— 

- 

- 

750  mg/1  B 

l 

¥.1 

W) 

1* 

u 

V 

77 

< 

- 

- 

— 

- 

- 

- 

— 

- 

Comments:  Extraction  method:  Mechanical  shaking  )Q  . 

None  (aqueous  solution)  - —  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1 02.  Test  Aerated:  /  No 


CONTROL 

HIGH  CONCENTRATION 

j 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial  1 

~y  mg/l  CaCO, 

mg/l  CaCO, 

<-(  f  mg/l  CaCO, 

7  L(  mg/l  CaCO, 

Final  | 

7  M  mg/l  CaCO, 

'f  J>  mg/l  CaCO, 

mg/l  CaCO, 

^7  ^  mg/l  CaCO, 

I  Total  Number  Dead 

Control 

CJ/2Q 

|  400  mg/l 

lj/20 

i  750  mg/l 

*2/y  /20 

RESULTS 

(the  checked  result  applies  based  on  fish  survival  rates ) 

p/Y 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

r*r 

FAILED 

2:40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

\A 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIO  ASSAY 


Lab  No.:  A  ftfoo> ev-trol _ 

Client/ID:  TA  l(V<?~€s-ot  7  -  c- } 


Aquatic 
Testing 
(££  \  Laboratories 


TEST  SUMMARY 

Species:  Pimep  hales  promelas. 

Fish  weight  (gm):  av:  ;  min \Q.X  )  ;  max:  Q. }  V . 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


Date/Time: 

Analyst: 

INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

to- V/4 

(0-4- 1  2- 

iU'b  Hi  {[fio 

b&L 

/*-£>•(  2.  !OfO 

_ 

_ 

Qt**r 

£*- 

°C 

DO 

pH 

°c 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

°c 

DO 

pH 

#  D 

°C 

DO 

pH 

#  D 

Control  A 

*7 

i-i 

20$ 

K 

0 

2\J> 

7-7 

<? 

.7 

>r? 

?,r 

o 

lor) 

d? 

p 

Control  B 

M 

p 

?-r 

0 

2X0 

w 

£7 

IS 

M 

0 

7*7 

f.s 

400  mg/1  A 

TOl 

% 

qA 

O 

2  M 

0 

^•7 

9  7 

0 

7ft 

ft-ja 

n 

400  mg/1  B 

*7 

w 

T* 

O 

710 

*-7 

i-f 

0 

0 

T0$ 

r? 

750  mg/1  A 

9.6 

Tsfh 

tin 

t/ 

'ff 

ZL0 

0 

9.r 

O 

750  mg/1  B 

2»,  7 

«  7 

U 

Wl 

u 

£l 

4.6 

d 

h,% 

ft? 

is 

0 

Comments:  Extraction  method:  Mechanical  shaking  )o  . 

None  (aqueous  solution)  - —  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1  02.  Test  Aerated:  /  No 


| 

CONTROL 

HIGH  CONCENTRATION 

1 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial  1 

>  > 

mg/l  CaC03 

L(‘( 

mg/t  CaCOj 

5”  1  mg/l  CaCOj 

j  mg/I  CaC03 

Final  | 

?*7 

mg/1  CaCO, 

-IS 

>  mg/l  CaCO, 

mg/l  CaCO, 

|  n  ^  mg/I  CaCO, 

Total  Number  Dead 

Control 

0 120 

400  mg/l 

120 

750  mg/l 

/20 

RESULTS 

.  (the  checked  result  applies  based  on  fish  survival  rates ) 

1/ 

PASSED 

LC50  >  750  mg/I  (<40%  dead  in  750  mg/l  cone.) 

FAILED 

2:40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

A -A 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIO  ASSAY 


Lab  No.:  ?  to  o'io'-/ -o-o  2* 

Client/ID:  T J  V Ho -fro/ 7-  c  -3 


Aquatic 
Testing 
<QC  \  Laboratories 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:  O.  ?  y ;  min:£?JL  3  ;  max:  Q.}i. 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  1 6/8  hrs  light/dark. 


TEST  DATA 


INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

Date/Time: 

In** 

to  /#exs 

[U'b'l  z.  mo 

UnZ  -JJL 

Z*$£ 

Mil 

toio 

Analyst: 

_ 

_ 

_ 

°c 

DO 

pH 

°c 

DO 

PH 

#  D 

°c 

DO 

pH 

#  D 

°c 

DO 

PH 

#  D 

°c 

pH 

#  D 

Control  A 

2k.  S~ 

t* 

70S 

fa 

0 

m 

fr-7 

7* 

0 

*7 

?* 

Control  B 

** 

to 

0 

21 0 

H 

0 

&.  $ 

ij 

z  t 

77 

fa 

400  mg/1  A 

ft* 

o 

HI 

ft '6 

0 

*7 

*7 

m 

0 

fa 

400  mg/1  B 

&rr 

0 

71-1 

0 

*7 

o 

7pf\ 

750  mg/1  A 

ft* 

&& 

Pj 

a 

0 

9.1 

o 

?< 

750  mg/1  B 

*o.7 

ft* 

9-1 

hq 

P 

£L 

70,9 

0 

** 

%1 

0 

T<? 

*7 

Comments:  Extraction  method:  Mechanical  shaking  X  . 

None  (aqueous  solution)  « —  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1  02.  Test  Aerated:  Xtf  /  No 


CONTROL 

HIGH  CONCENTRATION 

Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

~y  mg/l  CaC03 

yy  mg/l  CaCO, 

^  ^  mg/l  CaCO, 

mg/l  CaCO, 

Final 

3  u(  mg/l  CaCO, 

l\  ^  mg/l  CaCO, 

mg/l  CaCO, 

mg/l  CaC03 

|  Total  Number  Dead 

Control 

120 

1  400  mg/l 

S3  120 

|  750  mg/l 

/y  120 

RESULTS 

^  (the  checked  result  applies  based  on  fish  survival  rates ) 

1/ 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

h'ff 

FAILED 

>40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

n-4 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIO  ASSAY 


Lab  No.:  jQ  ft  to  ax  o  <■/  -  _ 

Client/ID:  T  Y  t/o  -f  t-o/  7~  c  -  </ 


Aquatic 
Testing 
<Q£  \  Laboratories 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:  Q.7 ;  mimffji  3  ;  max:  QJt±- 
Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  1 6/8  hrs  light/dark. 


TEST  DATA 


Date/Time: 

Analyst: 

INITIAL 

24  Hr 

48  Hr 

72  Hr 

96  Hr 

to-i-u 

((/-6-4Z.  )icro 

(*  7-/1  (o'}* 

fe-P'W  /0I& 

_ 

/A- 

_ 

fat— 

°c 

DO 

PH 

°c 

DO 

pH 

#  D 

°c 

*DO 

pH 

#  D 

°C 

DO 

pH 

#  D 

°c 

DO 

PH 

#  D 

Control  A 

Z,.s~ 

*•7 

t-i 

ft* 

o 

U-° 

f7 

14 

o 

?J 

0 

Tf-? 

Control  B 

3.  S' 

l-J 

71 

& 

7\j> 

1A 

0 

7.  t 

CJ> 

zti 

%'S 

f-0 

o 

400  mg/1  A 

XL 

*7 

U 

0 

2U 

0 

x? 

f-l 

s.  v 

O 

u 

0 

400  mg/1  B 

H 

%? 

Sf* 

g-i* 

f. 

2i'\ 

0 

i-S 

is 

0 

T&l 

r> 

w 

a 

750  mg/1  A 

hi 

*•> 

Pi 

Z* 

0 

0 

*7 

0 

** 

ft 

o 

750  mg/1  B 

u.') 

l? 

u 

7* 

M 

Z? 

o 

20  >) 

c6,°\ 

0 

$7 

i.Cf 

0 

t4 

W\ 

o 

Comments:  Extraction  method:  Mechanical  shaking  )o  , 

None  (aqueous  solution)  - —  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1  02.  Test  Aerated:  Tfojs  I  No 


1  Total  Number  Dead 

|  Control 

O  /2° 

j  400  mg/1 

£)  720 

1  750  mg/1 

A)  720 

|  CONTROL 

HIGH  CONCENTRATION 

|  Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

I  ~y  mg/l  CaCOj 

yy  mg/l  CaCO, 

Y  4/  mg/l  CaCOj 

£  Q  mg/l  CaCO, 

Final 

j  mg/l  CaCO, 

U  5  mg/l  CaCO, 

(<?  (7  mg/l  CaCO, 

X-  mg/l  CaCO, 

RESULTS 

(the  checked  result  applies  based  on  fish  survival  rates ) 

v/ 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

hr/1 

FAILED 

>40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

hrP) 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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FATHEAD  MINNOW  HAZARDOUS  WASTE 
SCREEN  BIO  ASSAY 


Lab  No.:  t  e  o  oh  &c/  -oo* _ 

Client/ID:  T /!  Wo-i  b~of7 -  c  -  r 


T  I  Aquatic 
~  Testing 


Laboratories 


TEST  SUMMARY 

Species:  Pimephales  promelas. 

Fish  weight  (gm):  av:  Q.  2  ^ ;  min:0J.  )  ;  max:  Q. 

Reference  Toxicant:  SDS  conducted  monthly. 

Test  chamber  volume:  10  liters. 

Temperature:  20  +/-  2°C. 

Aeration:  none,  unless  D.O.  drops  below  5.0  mg/1. 

Number  of  replicates:  2. 

Dilution  water:  Soft  reconstituted  water  (40-48  mg/1  CaC03). 


Source:  In-Lab  Culture. 

Regulations:  CCR  Title  22. 

Test  Protocol:  California  F&G/DHS  1988. 
Endpoints:  Survival  at  96  hrs. 

Test  type:  Static. 

Feeding:  None. 

Number  of  fish  per  chamber:  10. 
Photoperiod:  16/8  hrs  light/dark. 


TEST  DATA 


INITIAL 

24  Hr 

48  Hr 

72  Hr 

|  96  Hr 

Date/Time: 

/o-V-U  live 

(O'&XZ-  \[v(? 

kzULk. 

1  /o^l 

tcctd 

Analyst: 

_ 

_ 

_ 

^= 

°C 

DO 

pH 

°c 

DO 

pH 

#  D 

°C 

T)0 

pH 

#  D 

°c 

- -p. 

DO 

pH 

#  D 

|  °C 

DO 

pH 

#  D 

Control  A 

2*.  ST 

8.7 

** 

a 

210 

fir-7 

If 

O 

*7 

ft  7 

M 

O 

\u>.j 

$? 

frO 

O 

Control  B 

8* 

&-J 

J* 

7S 

o 

2\-0 

yH 

74 

0 

4X% 

f — f 

1 1 

a? 

[&> 

do 

ts 

400  mg/1  A 

i».7 

f‘C 

3*7 

o 

2 11 

0 

%  c 

9  i 

0 

p# 

ZD 

2? 

& 

400  mg/1  B 

f-v 

w 

1-1. 

0 

21 A 

%% 

fa 

0 

9-7 

in 

0 

u? 

& 

& 

750  mg/1  A 

i*X 

*7 

u 

2i 0$ 

$■7 

%i 

o 

*0h 

0 

tc.y 

<> 

e> 

H 

0 

750  mg/1  B 

tel. 

l.y 

2£7 

& 

w 

d 

203 

0 

?7 

P> 

0 

n 

& 

Comments:  Extraction  method:  Mechanical  shaking  >o  . 

None  (aqueous  solution)  - —  . 

Dissolved  Oxygen  (DO)  readings  in  mg/1  02.  Test  Aerated:  Jfitf  /  No 


Total  Number  Dead 

Control 

(9  /20 

400  mg/1 

/20 

750  mg/1 

SJ  120 

|  CONTROL 

HIGH  CONCENTRATION 

|  Alkalinity 

Hardness 

Alkalinity 

Hardness 

Initial 

mg/l  CaCO, 

tftf  mg/l  CaCO, 

Cf  7  mg/l  CaCO, 

6  If  mg/l  CaC03 

Final 

1  mg/l  CaCO, 

^  mg/l  CaCO, 

U  *1  mg/l  CaCO, 

C(  £  mg/l  CaCO, 

RESULTS 

(the  checked  result  applies  based  on  fish  survival  rates ) 

V/ 

PASSED 

LC50  >  750  mg/l  (<40%  dead  in  750  mg/l  cone.) 

FAILED 

£40%  dead  in  750  mg/l  (close  to  passing  -  definitive  test  recommended) 

/^f 

FAILED 

LC50  <  400  mg/l  (>60%  dead  in  400  mg/l  cone.) 
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TestAmerica 


Irvine 

17461  Derian  Ave 
Suite  100 
Irvine,  C A  92614 
phone  949.261.1022  fax  949.260.3299 


Chain  of  Custody  Record 


THE  LEADER  IN  ENVIRONMENTAL  TESTING 


TestAmerica  Laboratories,  Inc. 


Client  Contact 

Project  Manager:  Steve  Madoski  277-1411 

Site  Contact:  Cat  McDonald  277-1431 

Date:  09-28-2012 

COC  No:  8 

Steve  Madoski 

Tel/Fax: 

Lab  Contact:  Maung  Thein  277-9648 

Carrier:  FedEx 

of  COCs 

Address 

Analysis  Turnaround  Time 

0> 

a 

■jr. 

1 

<u 

I 

Cam  17  metals  +  Mercury 

Dioxins  and  Furans 

Haz  Waste  Bioassay 

Job  No. 

440  -  5501^7 

Edwards  AFB 

Calendar  (  C )  or  Work  Days  (W)  10  Dav 

661-277-1411  Phone 

TAT  if  different 

□  2 

rom  Below 

(xxx)  xxx-xxxx  FAX 

weeks 

SDG  No. 

Project  Name:  Waste  to  Energy 

Site:  LandFill 

1 — 1  1  week 

1 — 1  2  days 

1 J  1  day 

PO# 

Sample  Identification 

Sample 

Date 

Sample 

Time 

Sample 

Container 

Type 

Matrix 

U  of 

Cont. 

Sample  Specific  Notes: 

W1 0-daily  comp-091712 

9/28/2012 

1135 

Glass  Jar 

solid 

3 

X 

X 

X 

WlO-daily  comp-091812 

9/28/2012 

1140 

Glass  Jar 

solid 

3 

X 

X 

X 

W10-daily  comp-091912 

9/28/2012 

1145 

Glass  Jar 

solid 

3 

X 

X 

X 

WlO-daily  comp-092012 

9/28/2012 

1150 

Glass  Jar 

solid 

3 

X 

X 

X 

W10-daily  comp-092112 

9/28/2012 

1155 

Glass  Jar 

solid 

3 

X 

X 

X 

n  y1/> 

* 

(Preservation  Used:  1=  Ice,  2=  HC1;  3=  H2S04;  4=HN03;  5=NaOH;  6 =  Other 

Possible  Hazard  Identification 


□ 


Non-Hazard 


□ 


Flammable 


a 


'Skin  Irritant 


Poison  B 


^  Unknown  ^ 


□ 


Return  To  Client 


Sample  Disposal  (  A  fee  may  be^&sessed  if  samples  are  retained  longer  than  1  month) 


Disposal  By  Lab 


□ 


Archive  For 


Months 


Special  Instructions/QC  Requirements  &  Comments:  Ronald  Czarnecki(661-277-7167)  .  ~  ,  ■  (  )  j 

/s\  . 


Company; 


Date^Jime: 


deceived  by: 


Company: 


XT? 


Date/Time:  ^ _ f  ^  ge.], 

/  3  .»  6  &  - 


Company: 


Relinquished  by 


Company: 


DatwTime: 

f.  ML  —12 
l*/2  t* 


Received  by: 


Company: 


Date/Time: 


Date/Time: 


Company: 


Date/Time: 

loji/tt 


oW) 
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Login  Sample  Receipt  Checklist 


Client:  JT3  LLC 


Login  Number:  25017 
List  Number:  1 
Creator:  Escalante,  Maria 

Question 

Radioactivity  wasn't  checked  or  is  </=  background  as  measured  by  a  survey 
meter. 

The  cooler's  custody  seal,  if  present,  is  intact. 

Sample  custody  seals,  if  present,  are  intact. 

The  cooler  or  samples  do  not  appear  to  have  been  compromised  or 
tampered  with. 

Samples  were  received  on  ice. 

Cooler  Temperature  is  acceptable. 

Cooler  Temperature  is  recorded. 

COC  is  present. 

COC  is  filled  out  in  ink  and  legible. 

COC  is  filled  out  with  all  pertinent  information. 

Is  the  Field  Sampler's  name  present  on  COC? 

There  are  no  discrepancies  between  the  containers  received  and  the  COC. 
Samples  are  received  within  Holding  Time. 

Sample  containers  have  legible  labels. 

Containers  are  not  broken  or  leaking. 

Sample  collection  date/times  are  provided. 

Appropriate  sample  containers  are  used. 

Sample  bottles  are  completely  filled. 

Sample  Preservation  Verified. 

There  is  sufficient  vol.  for  all  requested  analyses,  incl.  any  requested 
MS/MSDs 

Containers  requiring  zero  headspace  have  no  headspace  or  bubble  is 
<6mm  (1/4"). 

Multiphasic  samples  are  not  present. 

Samples  do  not  require  splitting  or  compositing. 

Residual  Chlorine  Checked. 


Answer  Comment 

N/A 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

True 

N/A 

N/A 


Job  Number:  440-25017-1 

List  Source:  TestAmerica  Irvine 


TestAmerica  Irvine 
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Appendix  F:  Air  Emissions  Analysis 


THIS  PAGE  LEFT  BLANK  INTENTIONALLY 


EW2009-32  Final  Report 

Infoscitex  Corporation  335 


August  2013 


Test  Report 


Compliance  Test 

For  One  Diesel  Generator  Engine 
1ST  Energy 

Edwards  Air  Force  Base,  California 


Prepared  for: 


1ST  Energy 

303  Bear  Hill  Road 

Waltham,  MA  02451 


Submitted  to: 


Eastern  Kern  Air  Pollution  Control  District 
2700  M  Street  Suite  302 
Bakersfield,  California  93301 


Publication  Date:  October  11,  2012 


Prepared  by: 

Ctrc 

TRC  Companies,  Inc. 

2820  Pegasus  Drive,  Suite  1 
Bakersfield,  California  93308 


COMPLIANCE  VERIFICATION  DATA  SUMMARY 


Client:  1ST  Energy 

Test  Date:  12-Sep-12  Source:  Diesel  Generator 


ppm(v) 

PARAMETER 

gr  S/100  scf 

PPm(v) 

@  1 5%  O 

Ibs/hr 

g/bhp-hr 

Ibs/day 

Comments: 


For  Regulatory  Agency  Use  Only: 


compliance  test 

for  ONE  DIESEL  GENERATOR  ENGINE 
1ST  ENERGY 

EDWARDS  AIR  FORCE  RASE,  CALIFORNIA 


Report  Ccrlifiealion 


I  certify  that  to  the  best  of  my  knowledge: 

n  Testing  data  and  all  corresponding  informality  have  been  checked  for 
accuracy  and  completeness, 

o  Samp!  i  ng  and  analysis  have  been  conducted  in  accordance  ’tvith  the  approved 
protocol  and  applicable  reference  methods  (as  applicable). 

q  All  deviations,  method  modi li cations,  or  sampling  and  analytical  anomalies 
are  summarized  in  the  appropriate  report  narraiive(s) 


Dale 


TEC  was  operating  in  conformance  with  (he  requirements 
this  test  program 


Jeffrey  w.  Burdette 
TRC  Air  Measurements  Technical  Director 


of  ASTM  0703644  durir* 


C  trc 


COMPLIANCE  TEST 
FOR  ONE  DIESEL  GENERATOR  ENGINE 
1ST  ENERGY 

EDWARDS  AIR  FORCE  BASE,  CALIFORNIA 
GENERAL  INFORMATION 


Source  Owner: 

1ST  Energy 

303  Bear  Hill  Road 

Waltham,  MA  02451 

Corporate  Contact: 

Mr.  Matt  Young 

Telephone:  (781)  890-1338  Ext.  277 

Test  Location: 

Landfdl  Site 

Edwards  Air  Force  Base,  CA  93524 

Source  Description:  One  John  Deere  6068H  Diesel  Engine 

Model:  6068HF285 


Cognizant  Agency: 

Turbocharged  and  air-to-air  aftercooled 

Eastern  Kern  APCD 

2700  M  Street  Suite  302 

Bakersfield,  CA  93301 

Source  Test  Contractor:  TRC  Companies,  Inc. 


2820  Pegasus  Drive,  Suite  1 

Bakersfield,  CA  93308 

Contact: 

Mr.  Jim  Polhamus 
(661)399-1398  ext  8152 

Test  Dates: 

September  12,  2012 
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1.0  INTRODUCTION 

On  September  12,  2012,  TRC  Companies,  Inc.  (TRC),  Bakersfield,  California, 
conducted  source  test  on  one  John  Deere  diesel  generator  engine,  Model  6068HF285, 
turbocharged  and  air-to-air  aftercooled,  which  is  operated  by  1ST  Energy  and  located  in 
Edwards  Air  Force  Base,  California.  The  diesel  engine  is  used  to  burn  off  a  waste  gas  from  a 
Waste  to  Energy  unit  that  is  burning  landfill  waste  formed  into  pellets.  The  generator  energy 
is  designed  to  power  remote  sites. 

Testing  Procedures- 

CEM  testing  consisted  of  three  60-minute  test  runs,  for  compliance  determination  on 
the  engine  stack  while  the  unit  operated  at  normal  production  limits.  The  following  EPA 
Methods  were  performed:  EPA  Method  3A  (O2/CO2),  EPA  Method  6C  (SO2),  EPA  Method 
7E  (NOx),  and  EPA  Method  10  (CO).  Table  1-1  summarizes  the  test  program. 

In  addition,  triplicate  60-minute  test  runs  for  particulate  (PM)  detennination  using 
EPA  Method  1 A  (Sample  and  Velocity  Traverses  for  Small  Stacks  or  Ducts)  and  ARB 
Method  5  (Particulate)  were  performed  on  the  engine.  Hydrocarbon  testing  consisted  of 
triplicate  60-minute  canister  sampling  using  SCAQMD  Method  25.3  (VOC)  were  performed 
on  the  engine.  Fuel  sulfur  content  was  detennined  utilizing  EPA  Method  19  (GC-FPD).  In 
addition  to  the  compliance  testing,  a  sample  of  diesel  fuel  and  waste  gas  was  collected  and 
analyzed  for  carbon  (C),  hydrogen  (H),  oxygen  (O2),  nitrogen  (N2),  sulfur  (S),  heat  content 
(Btu),  and  heating  value  in  accordance  with  ASTM  D240,  ASTM  D5373,  ASTM  D1945,  and 
ASTM  D3588.  Sulfur  emissions  were  determined  from  the  diesel  fuel  sulfur  and  waste  gas 
fuel  sulfur  content  in  accordance  with  ASTM  D3 120  and  ASTM  D3246. 

1ST  Energy  representative,  Mr.  Matt  Young,  coordinated  activities  for  the  facility  and 
was  responsible  for  supplying  TRC  with  facility  operating  data.  The  TRC  test  team  was 
comprised  of  Mr.  Jim  Polhamus  (Project  Manager),  Mr.  Jeff  S.  Harris  (field  testing,  data 
reduction,  and  report  writing),  Mr.  Xavier  Gonzales  (field  testing  and  data  reduction),  and 
Mr.  Lou  Villaruz  (lab  Manager  and  lab  analysis). 
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TABLE  1-1 
TESTING  MATRIX 


Test  Condition 

No.  of 
Runs 

Sample  Type 
(Pollutant) 

Sampling  Method 

Test  Time 

3 

Flow 

EPA  Method  1 A  &am 

60  minutes 

3 

Moisture 

EPA  Method  4 

60  minutes 

3 

PM 

ARB  Method  5 

60  minutes 

Normal 

3 

O2/CO2 

EPA  Method  3  A 

60  minutes 

3 

SO2 

EPA  Method  6C 

60  minutes 

3 

NO/NOx 

EPA  Method  7E 

60  minutes 

3 

CO 

EPA  Method  10 

60  minutes 

3 

voc 

SCAQMD  Method  25.3 

60  minutes 

BAK2012-159R 
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TABLE  1-2 

TESTING  SPECIFICS 


Sample  Type 

Analytical  Lab 

Units  of  Measurement 

Minimum 

Detection 

Limit 

Anticipated 

Range 

O2/CO2 

% 

0.1  % 

0-25% 

SO2 

ppmvd,  ppmvd  @  15%  O2, 
lb/hr 

0. 1  ppm 

0-  100  ppm 

NO/NOx 

ppmvd,  ppmvd  @  15%  O2, 
lb/hr 

0.1  ppm 

0-500  ppm 

CO 

ppmvd,  ppmvd  @  15%  O2, 
lb/hr 

0.1  ppm 

0-20  ppm 

0-5,000  ppm 

voc 

ppmvd,  ppmvd  @  15%  O2, 
lb/hr 

0.1  ppm 

0-100  ppm 

PM 

TRC 

gr/dscf,  lb/hr,  lb/day 

- 

- 

Fuel  Sample 

Zalco 

%  CHONS,  Btu/lb,  Fuel 

Sulfur 

- 

- 
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2.0  SUMMARY  OF  RESULTS 

The  following  tables  present  the  parameters  and  emission  data  measured  by  TRC  at 
1ST  Energy  on  September  12,  2012.  Unit  emissions  measurements  were  taken  from  the 
exhaust  gases  of  the  diesel  fuel  fired  generator  engine.  All  calculations  and  raw  data  are 
located  in  the  Appendices. 

Table  2-1  presents  the  compliance  emission  data  for  the  generator  engine, 
respectively.  Table  2-2  summarizes  representative  emission  factors  on  an  emission  per  unit 
of  fuel-consumed  basis.  Table  2-3  presents  the  Particulate  compliance  emission  data.  The 
emissions  for  each  parameter  are  reported  in  units  of  parts  per  million  volume  dry  (ppmvd), 
ppmvd  @  15%  (O2),  %  (for  O2/CO2),  pounds  per  hour  (lb/hr),  pounds  per  day  (lb/day),  and 
grains  per  dry  standard  cubic  foot  (gr/dscf).  The  emission  data  contained  in  these  Tables  are 
reported  at  60°F  and  29.92  "Hg  standard  conditions. 
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TABLE  2-1 

COMPLIANCE  TEST  DATA  SUMMARY 

GENERATOR  ENGINE  STACK 

1ST  ENERGY 

EDWARDS  AIR  FORCE  BASE,  CALIFORNIA 

SEPTEMBER  12,  2012 

Parameter 

Run  1 

Run  2 

Run  3 

Average 

Oxygen  (02) 

% 

3.95 

3.86 

4.73 

4.18 

Nitrogen  Oxides  (NOx) 

ppm 

236 

328 

310 

292 

ppm  @  15%  Oxygen 

82.2 

114 

113 

103 

lb/hr 

0.24 

0.35 

0.33 

0.31 

lb/day 

5.74 

8.48 

7.95 

7.39 

g/bhp-hr 

2.773 

4.094 

3.839 

3.568 

Carhnn  MnnnYide  (CO) 

ppm 

2.61 

62.2 

139 

67.9 

ppm  @  15%  Oxygen 

0.91 

21.5 

50.7 

24.4 

lb/hr 

0.00 

0.04 

0.09 

0.04 

lb/day 

0.04 

0.98 

2.17 

1.06 

g/bhp-hr 

0.019 

0.472 

1.046 

25.474 

r'arhnn  Din-ride  imrt 

% 

13.91 

14.79 

13.97 

14.22 

lb/hr 

135 

152 

143 

143 

lb/day 

3,240 

3,656 

3,424 

3,440 

Sulfur  Dioxide  (SO2) 

ppm 

17.8 

14.3 

27.9 

20.0 

ppm  @  15%  Oxygen 

6.18 

4.96 

10.19 

7.11 

lb/hr 

1.59 

1.29 

2.51 

1.80 

lb/day 

38.3 

30.9 

60.2 

43.1 

g/bhp-hr 

18.466 

14.898 

29.067 

20.810 

Volatile  Organic  Comnounds  (TNMOC,  as  Carbon) 

ppmvd  as  Carbon 

7.34 

256 

313 

192 

lb/hr  as  Carbon 

0.002 

0.07 

0.09 

0.053 

g/bhp-hr 

0.022 

0.821 

0.993 

0.612 
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TABLE  2-2 

REPRESENTATIVE  EMISSION  FACTORS  SUMMARY 
GENERATOR  ENGINE  STACK 
1ST  ENERGY 

EDWARDS  AIR  FORCE  BASE,  CALIFORNIA 
SEPTEMBER  12,  2012 


Parameter 

/Run  1 

Run  2 

Run  3 

Average 

Operating  Data 

Exhaust  Gas 

Flow  Rate  (dscfm) 

139 

148 

147 

145 

Diesel  Fuel 

Fuel  Gas  F-Factor 

8,861 

8,861 

8,861 

8,861 

Fuel  Sulfur  Content  (ppm) 

11 

11 

11 

11 

Fuel  Gas  Calorific  Value 

(GCV,  BTU/lb) 

19,820 

19,820 

19,820 

19,820 

Waste  Fuel 

Fuel  Gas  F-Factor 

12,764 

12,764 

12,764 

12,764 

Fuel  Sulfur  Content  (ppm) 

11 

11 

11 

11 

Fuel  Gas  Calorific  Value 

(GCV  BTU/lb) 

2,175 

2,175 

2,175 

2,175 
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TABLE  2-3 

PARTICULATE  COMPLIANCE  DATA  SUMMARY 
GENERATOR  ENGINE  STACK 
1ST  ENERGY 

EDWARDS  AIR  FORCE  BASE,  CALIFORNIA 
SEPTEMBER  12,  2012 

Parameter_ Run  ! - Run  3_ Average. 


Particulate.Matter&lt;!!)  .Micr. 


gr/dscf 

0.0057 

lb/hr 

0.007 

dscfm 

139 

g/bhp-hr 

0.079 

0.0059 

0.0061 

0.0059 

0.007 

0.008 

0.007 

148 

147 

145 

0.086 

0.088 

0.085 
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3.0  METHODOLOGY 


Testing  Methodology. 

TRC  conducted  this  testing  program  using  the  following  approved  methods: 


Velocity  Point  Location . 

Flow  rate . 

Moisture  Content . 

Particulate  Matter . 

CO2/  O2 . 

SO2 . 

NO/NOx . 

CO . 

Volatile  Organic  Compound 


...EPA  Method  1 
...EPA  Method  2 
...EPA  Method  4 
...ARB  Method  5 
EPA  Method  3A 
..EPA  Method  6C 
..EPA  Method  7E 
...EPA  Method  10 
...SCAQMD  Method  25.3 


Samples  were  collected  through  a  stainless  steel  probe  inserted  into  the  outlet  stack 
through  sample  ports  provided.  Sample  gas  were  delivered  through  a  sample  conditioning 
and  delivery  system  comprised  of  an  insulated  heated,  0.375"  OD  Teflon  sample  line, 
condenser  (Universal  Analyzer  equipped  with  two  Peltier  Effect  cooled  stainless  steel 
condensers  for  moisture  removal),  Balston  filter  (for  particulate  removal),  and  a  pump,  all 
located  near  testing  platfonn  at  the  stack.  A  Teflon  tube,  0.375"  OD  was  used  to  deliver 
sample  from  near  the  platform  to  the  testing  van  where  a  manifold  system  was  used  for 
sample  distribution  to  the  continuous  analyzers.  A  schematic  of  the  continuous  emissions 
sampling  and  monitoring  system  is  presented  in  Figure  2-1.  The  instrument  analog  outputs 
were  0-1  VDC,  0-5  VDC,  and  0-10  VDC.  The  outputs  were  connected  to  a  chart  recorder 
and  data  acquisition  system. 

The  gaseous  parameters  monitored  through  the  use  of  continuous  monitors  were  O2, 
CO2,  SO2,  NOx,  and  CO.  The  instruments  were  calibrated  and  operated  in  accordance  with 
CARB  and  EPA  Reference  Methods. 

Prior  to  emission  testing,  several  calibration  checks  were  performed.  Initial 
calibration  of  the  sampling  system,  calibration  error  check,  leak  check,  response  check,  NO2 
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convertor  check,  and  sample  bias  check  was  performed  for  each  analyzer.  Pretest  sampling 
system  bias  check  were  performed  by  alternately  introducing  at  the  three-way  valve  zero  or 
upscale  calibration  gas,  whichever  calibration  gas  is  closest  in  concentration  to  the  sample 
gas.  If  the  difference  of  zero  or  upscale  calibration  gas  measured  between  the  calibration 
error  check  and  sample  system  bias  check  is  greater  than+5-%  of  the  range  of  either  zero  or 
upscale  calibration  gas,  the  bias  check  is  invalid.  Between  each  test  run,  the  monitoring 
systems  was  checked  for  zero  and  span  drift  by  alternately  introducing  zero  and  upscale 
calibration  gas  through  the  entire  sample  delivery  system  using  a  three  way  valve  installed  at 
the  probe.  If  the  analyzer  drift  is  greater  than+3%-of  the  range  of  either  zero  or  upscale 
calibration  gas  for  post  and  initial  run  sampling  system  bias  check,  the  run  will  be  repeated. 

If  the  difference  of  zero  or  upscale  calibration  gas  measured  for  the  post  run  sampling  system 
bias  check  is  greater  than+^%  of  the  range,  the  run  will  be  repeated.  Corrective  action  will 
be  perfonned  if  needed  before  starting  next  run.  At  the  beginning  and  the  conclusion  of  the 
test  day,  a  sample  delivery  system  leak  check  was  perfonned. 

The  analyzers  were  calibrated  with  two  concentrations  of  span  gas  plus  zero  gas.  The 
calibration  gases  for  each  parameter  (i.e.  O2,  CO2,  SO2,  NOx,  and  CO)  were  currently 
certified  EPA  Protocol  1  gases. 

Oxygen  (EPA  Method  3Af 


Oxygen  was  continuously  recorded  using  a  Servomex,  Model  1440  analyzer 
employing  the  paramagnetic  method  of  detection.  The  analyzer  was  multi-point  calibrated 
before  the  testing  program  and  system  bias  checked  before  and  after  each  test  run.  The 
following  criteria  cover  instrument  operation: 


Zero  Drift 
Span  Drift 
Response  Time 
Sample  Residence  Time 
Instrument  full-scale 


&12%  of  chart 
81 12%  of  full-scale 
&11  minute 
&A2  minutes 
0-25%  (v/v) 
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Carbon  Dioxide  (EPA  Method  3A> 

Carbon  dioxide  was  measured  with  a  Servomex,  Model  1440  analyzer  using  the 
NDIR  method  of  detection.  The  analyzer  was  multi-point  calibrated  before  the  testing 
program  and  system  bias  checked  before  and  after  each  test  run.  The  following  criteria  cover 
instrument  operation: 

Zero  Drift  &12%  of  full-scale 

Span  Drift  &12%  of  span  value 

Response  Time  &Y2  minutes 

Sample  Residence  Time  &12  minutes 

Instrument  full-scale  0-25%  (v/v) 


Sulfur..  Diaxida  (EPA  Method  60 

Sulfur  dioxide  was  continuously  recorded  using  a  Bovar,  Model  72 1M.  The 

instrument  employs  the  ultra-violet  method  of  detection.  The  analyzer  was  multi-point 
calibrated  before  the  testing  program  and  system  bias  checked  before  and  after  each  test  run. 
The  following  criteria  cover  instrument  operation: 

Zero  Drift 
Span  Drift 
Sample  Bias  Check 
Response  Time 
Sample  Residence  Time 
Instrument  full-scale 

Mtrogen.Oaride^EPA  Method-7E). 

Nitrogen  oxides  were  monitored  with  an  API  Model  200  AH,  Chemiluminescent 
Analyzer.  The  analyzer  was  multi-point  calibrated  before  the  testing  program  and  system 
bias  checked  before  and  after  each  test  run.  The  following  criteria  cover  instrument 
operation: 

Zero  Drift  &12%  of  full-scale 

Span  Drift  &12%  of  span  value 

Response  Time  &12  minutes 


<2%  of  full  scale 

2%  of  full  scale 
<5%  of  span  gas  value 

<1  minute 
<1  minute 

0-100  ppm  (v/v) 
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Sample  Residence  Time 

&X1  minutes 

Instrument  full-scale 

0-250  ppm  (v/v) 

NChto  NO  Conversion 

^90% 

Carbon  Monoxide  (EPA  Method  JO) 

Carbon  monoxide  was  continuously  measured  and  recorded  using  a  Teledyne,  Model 

T300  analyzer  using  gas  filter  correlation  with  NDIR  as  the  method  of  detection.  The 

analyzer  was  multi-point  calibrated  before  the  testing  program  and  system  bias  checked 

before  and  after  each  test  run.  The  following  criteria  cover  instrument  operation: 

Zero  Drift 

&12%  of  chart 

Span  Drift 

&12%  of  full-scale 

Response  Time 

&11  minute 

Sample  Residence  Time 

&11  minute 

Instrument  full-scale 

0-50  ppm  (v/v) 

Cur  bo  n  Monoxide  {EPA  Method-10) 

Carbon  monoxide  was  continuously  measured  and  recorded  using  a  California 

Analytical  Instrument,  Model  ZRH  analyzer  using  gas  filter  correlation  with  NDIR  as  the 

method  of  detection.  The  analyzer  was  multi-point  calibrated  before  the  testing  program  and 

system  bias  checked  before  and  after  each  test  run.  The  following  criteria  cover  instrument 

operation: 

Zero  Drift 

&12%  of  chart 

Span  Drift 

&12%  of  full-scale 

Response  Time 

&l  1  minute 

Sample  Residence  Time 

&11  minute 

Instrument  full-scale 

0-5,000  ppm  (v/v) 

Data  Recordinu-Swtem 

ALinseis,  Model  L7045,  chart  recorder  and  strata  Data  Acquisition  System 

continuously  recorded  measurements  from  all  monitors. 
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Traverse  Point  Location  (EPA  Method  1A) 

The  procedures  specified  by  EPA  Method  1  A,  "Sample  and  Velocity  Traverses  for 
Stationary  Sources  with  Small  Stacks  or  Ducts",  was  followed  to  determine  the  number  and 
location  of  the  traverse  points  used  for  the  stack  tested.  The  number  of  straight  run  stack 
diameters  (equivalent  diameters)  upstream  and  downstream  from  the  sample  ports  was 
measured  and  these  measurements  were  used  to  detennine  the  minimum  number  of  traverse 
points  required  for  monitoring  exhaust  gas  flow. 

StackGas  Velodtvand  VohimetricFluwRakl  EPA  Method!) 

The  procedures  delineated  by  EPA  Method  2,  "Determination  of  Stack  Gas  Velocity 
and  Volumetric  Flow  Rate  (Type  Standard  Pitot  Tube),"  were  followed  to  detennine  the 
stack  gas  velocity  and  volumetric  flow  rate.  From  the  results  of  the  measurements  taken  in 
the  preceding  section  to  determine  the  number  and  location  of  traverse  points,  a  velocity  and 
temperature  traverse  was  conducted  for  each  test  run.  A  type-standard  Pitot  tube  and  K-Type 
thermocouple  was  positioned  at  each  traverse  point  and  the  appropriate  data  recorded  on  a 
data  sheet.  The  Pitot  tube  was  connected  to  an  inclined  oil  manometer  and  the  thermocouple 
was  connected  to  Omega  601  digital  temperature  readout.  The  Pitot  tube,  thermocouple  and 
readout  devices  was  calibrated  prior  to  and  after  field  use. 

Determination  of  Moisture-Content  (EPA  Method  4} 

A  gas  sample  was  extracted  at  a  constant  rate  from  the  source.  Moisture  was  then 
removed  from  the  sample  stream  and  determined  gravimetrically. 

The  sample  probe  was  constructed  of  glass  tubing.  The  moisture  condenser  consisted 
of  four  impingers  connected  in  series.  The  first,  third,  and  fourth  impingers  were  of  the 
modified  Greenburg-Smith  design  with  open  ends.  The  second  impinger  was  the  Greenburg- 
Smith  design  with  the  standard  tip.  The  first  two  impingers  contained  100  ml  of  water,  the 
third  was  empty,  and  the  fourth  contained  approximately  200  grams  of  silica  gel.  An  ice  bath 
container  and  crushed  ice  were  used  to  aid  in  condensing  moisture.  The  metering  system 
included  a  vacuum  gauge,  leak-free  pump,  thermometers,  and  dry  gas  meter. 

Prior  to  sampling,  a  leak  check  of  the  system  was  conducted  at  1 5  inches  Fig  vacuum. 
During  sampling,  a  constant  sample  rate  was  maintained  throughout  the  test  run.  A  post-test 
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leak  check  of  the  system  was  performed  at  the  highest  vacuum  observed  during  the  test  to 
validate  the  test  run.  Leakage  rates  were  less  than  4  percent  of  the  average  sampling  rate  or 
0.02  CFM,  whichever  was  less,  to  be  acceptable. 

Particulate  Matter  (ARB  Method  5) 

General 

Particulate  matter  testing  was  conducted  in  accordance  with  ARB  Method  5 
guidelines  published  by  Air  Resources  Board  Method.  Particulate  matter  was  withdrawn 
isokinetically  from  the  source  and  collected  on  a  glass  fiber  filter  maintained  at  a  temperature 
of  248  +  25  °F.  Material  collected  at  or  above  the  filtration  temperature  was  determined 
gravimetrically  after  removal  of  uncombined  water.  This  filterable  particulate  mass  was 
defined  as  the  combined  mass  of  the  nozzle  and  probe  washings  (FHW)  and  the  glass  fiber 
filter. 

Isokinetic  sampling  was  performed  using  a  calibrated  nozzle.  The  filter  holder  was 
heated  and  contained  a  tared  83-mm  Whatman  934  AH  glass  fiber  filter.  The  impinger  train 
was  kept  in  an  ice  bath.  Impingers  1  and  2  contained  100  milliliters  of  distilled  water, 
impinger  3  was  empty,  and  impinger  4  contained  a  tared  amount  of  silica  gel.  The  impingers 
were  weighed  before  and  after  sampling  to  allow  calculation  of  percent  moisture  in  the  gas 
stream.  The  probe  and  sample  box  were  connected  to  the  control  module  using  an  umbilical 
line.  The  control  module  consisted  of  a  vacuum  pump,  a  calibrated  dry  gas  meter,  and  a 
calibrated  orifice  meter.  The  control  module  components  measured  pressure,  temperature, 
and  flow  rate  throughout  the  train. 

Sampling  Procedure 

A  leak  check  was  performed  before  sampling  begins  by  heating  the  sample  train  and 
bringing  it  to  15 -inches  of  mercury  vacuum.  Leakage  was  less  than  0.02  cfm  of  the  average 
sampling  rate  prior  to  beginning  each  test.  A  leak  check  was  also  performed  on  the 
Standard-type  Pitot  tube.  The  stack  was  then  traversed  using  the  predetermined  test  point 
locations  in  each  test  port.  An  isokinetic-sampling  rate  was  established  for  each  test  point 
throughout  the  test.  After  sampling  was  complete,  a  final  leak  check  was  perfonned  on  both 
the  train  and  Standard-type  Pitot  tube.  This  leak  check  was  performed  at  the  highest  vacuum 
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achieved  during  the  test.  All  pertinent  data  was  recorded  on  field  data  sheets  shown  in  the 
Report  Appendix. 

Sample-Recovery 

The  nozzle,  probe,  and  the  front  half  of  the  8 3 -mm  filter  holder  (FHW)  were  brushed 
and  rinsed  with  ACS  reagent  grade  acetone.  The  rinses  were  collected  into  a  labeled  gas 
sample  bottle.  The  83-mm  filter  was  carefully  removed  and  placed  back  into  its  labeled  petri 
dish  and  sealed.  Each  impinger  was  removed  from  the  ice  bath,  wiped  dry,  and  weighed  to 
allow  calculation  of  percent  moisture  in  the  gas  stream.  A  chain-of-custody  form  was  filled 
out  with  sample  numbers  for  tracking  purposes. 

Sam4alc-AQa.lv.sis-lbr-karlicula.tc 

The  FHW  volume  was  measured,  carefully  transferred  to  a  clean,  tared,  aluminum¬ 
weighing  dish,  and  evaporated  to  dryness.  The  dish  containing  the  FHW  dried  residue  was 
placed  in  a  desiccator  and  weighed  at  6-hour  intervals  until  a  constant  weight  was  achieved. 

The  83-mm  Quartz  filter  was  carefully  removed  from  its  petri  dish  and  dried  in  the 
oven  at  105  °C  for  2  hours  to  remove  the  uncombined  water.  The  filter  was  then  desiccated 
and  weighed  at  6-hour  intervals  until  a  constant  weight  is  achieved. 

Condensable  particulate  was  analyzed  for  condensable  particulate.  The  volume  of  the 
BHW  bottle  was  measured,  carefully  transferred  to  a  clean,  tared,  glass-weighing  dish,  and 
evaporated  to  dryness.  The  dish  containing  the  BHW  dried  residue  was  placed  in  a 
desiccator  and  weighed  at  6-hour  intervals  until  a  constant  weight  was  achieved. 

A  blank  for  each  particulate  portion  was  handled  in  a  similar  manner  in  order  to  blank 
correct  the  data  and  for  Quality  Assurance. 

VOC  (SCAOMD  Method  25.3) 

The  sample  was  withdrawn  from  the  stack  through  a  stainless  steel  probe  connected 
to  a  stainless  steel  filter.  This  probe  had  a  continuous  connection  to  the  tip  of  a  midget 
impinger  containing  2  ml  of  hydrocarbon  free  water.  The  impinger  was  immersed  in  a 
container  holding  crushed  ice  and  water  that  was  maintained  throughout  the  duration  of  the 
sampling.  The  sample  then  continued  through  to  the  canister.  The  flow  rate  of  the  sample 
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through  the  sampling  assembly  was  controlled  by  a  sample  rate  flow  controller.  At  the  end 
of  the  sampling  period,  the  midget  impinger  containing  2  ml  of  hydrocarbon  free  water  was 
recovered  and  placed  immediately  into  an  ice  chest  for  storage  for  shipment  to  the 
laboratory.  The  canister  contents  were  analyzed  by  GC/FID  and  the  impinger  contents  were 
analyzed  by  TCA  (NDIR). 

Figure  3-2  SCAQMD  Method  25.3  VOC  Sampling  Schematic 


simp  fiLi  asseflimv 
devdad  Id  per!  level 
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Composition  Heating  and  Sulfur  (EPA  MethotU4Ef 

IST  Energy  personnel  during  the  source  testing  program  collected  a  sample  of  diesel 
fuel.  The  sample  was  collected  into  a  500  liter  glass  sampling  container.  The  diesel  fuel  was 
collected  at  the  fuel  supply  tank  to  the  engine.  The  fuel  sample  was  submitted  to  Zalco  A 
sample  of  waste  gas  was  collected  into  a  5  liter  Tedlar  Bag.  The  gas  was  collected  at  the 
supply  line  to  the  diesel  engine.  The  fuel  sample  was  submitted  to  TRC  Laboratory, 
Bakersfield,  California  for  analysis  of  fuel  composition  and  heating  value  as  specified  by 
ASTM  D1945  and  ASTM  D3588.  Fuel  sulfur  of  the  waste  gas  was  submitted  to  Zalco 
Laboratories,  Bakersfield,  California,  for  analysis  specified  by  ASTM  D3246.  Laboratories, 
Bakersfield,  California,  for  analysis  of  fuel  composition  and  heating  value  as  specified  by 
ASTM  D240  and  ASTM  D5373.  Fuel  sulfur  analysis  of  fuel  for  composition  value  was 
specified  by  ASTM  D3 120. 
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4.0  QUALITY  CONTROL 

The  report  was  reviewed  for  technical  and  editorial  quality  and  for  compliance  with 
project  requirements.  Computer  programs  designed  for  source  testing  perfonned 
calculations.  At  least  one  set  of  calculations  was  performed  manually  to  check  results. 

All  equipment  used  in  testing  has  been  checked  for  proper  maintenance  and 
calibrated  prior  to  testing.  Test  equipment  calibrations  are  included  in  the  Report  Appendix. 
The  dry  gas  meter  accuracy  is  expressed  as  gamma  and  is  determined  as  the  difference 
between  the  meter  box  dry  gas  meter  and  the  wet  test  meter  used  for  calibration.  The  results 
of  the  orifice  calibration  are  expressed  as  the  delta  H@  (dH@)  at  various  pressure  drops 
(inches  of  water),  as  specified  in  EPA  publication  APTD-0576.  EPA  Quality  Assurance 
Branch  annual  audits  are  performed  with  an  orifice  check  of  each  of  the  dry  gas  meters  used 
for  volumetric  sampling. 

All  field  samples  were  labeled  and  logged  in  on  a  chain-of-custody  sheet.  Chain-of- 
custody  sheets  remained  with  samples  and  document  sample  movement. 

The  analyzers  employed  for  continuous  monitoring  of  O2,  CO2,  SO2,  NOx,  and  CO 
were  California  Air  Resources  Board  (CARB)  approved  instruments.  Sampling  system  bias 
checks  of  the  continuous  monitor  sampling  system  were  performed  using  either  EPA 
Protocol  1  or  NIST  certified  calibration  gases.  Calibration  certificates  are  included  in  the 
Report  Appendix.  All  other  required  checks  of  the  continuous  monitor  system  were  also 
performed. 
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NOMENCLATURE 


As 

An 


Cp 

dH 

Md 

Ms 

N 

dP 

Pb 

Ps 

Pstd 

Qs(std) 

Ts 

Vm 

Vm(std) 

Vw(std) 

Vic 

T(std) 

Tm 

SQ.RT.dP 

y 

Pstatic 

Pstack 

I 

vs 

Qs 

O 

%  O2 

%  CO2 

%co 

%  N2 

Zcf 

Scf 

Cz 

MW 

ppm 

lb/MMBtu 


Cross-sectional  area  of  stack  (&) 
Cross-sectional  area  of  nozzle  (ft2) 

Water  vapor  in  the  gas  stream,  proportion  by 
volume  (dimensionless) 

Pitot  tube  coefficient  (dimensionless) 

Average  pressure  differential  across  the  orifice 
meter  (inches  of  water) 

Dry  molecular  weight  of  stack  gas  (lb/lb-mole) 
Wet  molecular  weight  of  stack  gas  (lb/lb-mole) 
Normality  of  titrant  (milliequivalents/ml) 
Velocity  pressure  of  stack  gas  (inches  of  water) 
Barometric  pressure  at  sampling  site  (in.  Hg) 
Absolute  stack  gas  pressure  (in.  Hg) 

Standard  absolute  pressure  (29.92  in.  Hg) 

Dry  volumetric  stack  gas  flow  rate,  standard 
conditions  (dscfm) 

Stack  temperature  (°F) 

Dry  gas  volume  as  measured  by  dry  gas  meter 
(dcf) 

Dry  gas  volume  as  measured  by  dry  gas  meter, 
corrected  to  standard  conditions  (dscf) 

Volume  of  water  vapor  in  the  gas  stream, 
corrected  to  standard  conditions  (scf) 

Volume  of  water  vapor  condensed  in  impingers 
and  silica  gel  (ml) 

Standard  temperature  (°F) 

Meter  temperature  (°F) 

Square  root  of  velocity  pressure  (dimensionless) 
Dry  gas  meter  calibration  factor  (dimensionless) 
Static  pressure  of  stack  (in.  H2O) 

Static  pressure  of  stack  (in.  Hg) 

Isokinetic  sample  rate  (percent) 

Average  velocity  of  the  stack  gas  (ft/sec) 

Actual  stack  gas  flow  rate  at  stack  conditions 
(fij/min) 

Total  sampling  time  (min) 

Percent  oxygen  by  volume  (dry  basis) 

Percent  carbon  dioxide  by  volume  (dry  basis) 
Percent  carbon  monoxide  by  volume  (dry  basis) 
Percent  nitrogen  by  volume  (dry  basis) 

Zero  drift  correction  factor 
Span  drift  correction  factor 
Zero  correction  concentration 
Molecular  weight  (lb/lb-mole) 

Parts  per  million  by  volume 

Emission  concentration,  pounds  per  million 

British  thermal  units 
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dscf/MMBtu  = 


gr/scf  = 

lb/hr 

FHW 

MF 

BHW 

gr/dscf  = 

ng 

mg 

g 

ml 

L 

ul 

H2SO4 

BaCh 

NaOH 

FbS 

FHS 

BHS 

F-Factor  = 

°F 

°R 

°C 

98.076 

64.062 

46.006 

28.010 

60 

460 

15.432 

0.000143 

32/98.076 

1.60982 

0.00000137  = 

0.280 
0.320 
0.440 
18.0 
32.064 
85.49 

8.223E-05 


Fuel  factor,  dry  standard  cubic  feet  per  million 
British  thermal  units 

Emission  concentration,  grains  per  standard 
cubic  foot 

Emission  rate,  pounds  per  hour 

Front  Half  Wash  of  sampling  train 

Mass  Filter  of  sampling  train 

Back  Half  Wash  of  Sampling  train 

Emission  concentration,  grains  per  dry  standard 

cubic  foot 

Mass  unit,  nanograms 

Mass  unit,  milligrams 

Mass  unit,  grams 

Unit  of  volume,  milliliters 

Unit  of  volume,  liters 

Unit  of  volume,  microliters 

Chemical  formula,  sulfuric  acid 

Chemical  formula,  barium  chloride 

Chemical  formula,  sodium  hydroxide 

Chemical  formula,  hydrogen  sulfide 

Front  Half  Sulfate  of  sampling  train 

Back  Half  Sulfate  of  sampling  train 

Fuel  factor,  volume  of  generated  gases  per  unit 

of  heat  content  (dscf/MMBtu) 

Degrees  Fahrenheit 
Degrees  Rankine 
Degrees  Celsius 

Molecular  weight  of  sulfuric  acid 
Molecular  weight  of  sulfur  dioxide 
Molecular  weight  of  nitrogen  dioxide 
Molecular  weight  of  carbon  monoxide 
Conversion  factor,  minutes  per  hour 
Conversion  factor,  °F  to  °R 
Conversion  factor,  grains  per  gram 
Conversion  factor,  pounds  per  grain 
Conversion  factor,  equivalent  weight  of  SCkto 
MW  of  H2SO4 

Ideal  Gas  Law  (lb-mole  x  dscf/dscf/°R  x  mg) 
Ideal  Gas  Law  (lb-mole  x  °R/ft3) 

Molecular  weight  of  N2or  CO,  divided  by  100 

Molecular  weight  of  O2,  divided  by  100 

Molecular  weight  of  CO2,  divided  by  100 

Molecular  weight  of  H2O 

Equivalent  weight  of  SO2 

Pitot  tube  constant,  ft/sec  x  [(lb/lb-mole)  x 

(in.Hg)/((°R)  x  (in.H20))]o.5 

Ideal  gas  constant  (1.37E-06  lb-mole  °R/ft3)  x 

(60  min/hr) 
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1ST  Energy 


Emission  Calculations 
Gas  Components 


Client:  1ST  Energy  Date:  12-Sep-12 

Source:  Diesel  Generator 


Parameter 

Run  1 

Run  2 

Run  3 

Average 

Oxygen  (%) 

3.95 

3.86 

4.73 

4.18 

Qs(std)  dscfm 

139 

148 

147 

145 

Brake  Horsepower  Hour 

39.16 

39.16 

39.16 

39.16 

Calculations 

Nitric  Oxide  (NOx) 

ppm,  dry 

236 

328 

310 

292 

ppm  @  15%  02 

82.2 

114 

113 

103 

lb/hr 

0.24 

0.35 

0.33 

0.31 

lb/day 

5.74 

8.48 

7.95 

7.39 

gr/bhp-hr 

2.773 

4.094 

3.839 

3.568 

Carbon  Monoxide  (CO) 

ppm,  dry 

2.61 

62.2 

139 

67.9 

ppm  @  15%  02 

0.91 

21.5 

50.7 

24.4 

lb/hr 

0.002 

0.04 

0.09 

0.04 

lb/day 

0.04 

0.98 

2.17 

1.06 

gr/bhp-hr 

0.019 

0.472 

1.046 

0.512 

Carbon  Dioxide  (CO2) 

% 

13.91 

14.79 

13.97 

14.22 

lb/hr 

135 

152 

143 

143 

Sulfur  Dioxide  (SO2) 

ppm,  dry 

17.8 

14.3 

27.9 

20.0 

ppm  @  15%  02 

6.18 

4.96 

10.2 

7.11 

lb/hr 

1.59 

1.29 

2.51 

1.80 

lb/day 

38.3 

30.9 

60.2 

43.1 

gr/bhp-hr 

18.466 

14.898 

29.067 

20.810 

Volatile  Organic  Compounds  (TNMOC,  as  Carbon 

ppm,  dry 

256 

313 

192 

7.34 

88.8 

114 

68.5 

ppm  @  15%  02 

0.07 

0.09 

0.053 

2.56 

1.70 

2.06 

1.27 

0.002 

0.821 

0.993 

0.612 

lb/hr 

-0,05 - 

Scions: 

tl  .37 1 1  -6  lb-MoleoR  /  ft3)  x  60  min/hr  x  Qs(std)  x  MW  x  ppm  /  (T(std)  +  460) 
P/oOfcorrection  =  ppm  measured  x  ((20.9  -  O2Correction)/(20.9  -  %02measured)) 
0.022 

gr/bhp-hr  =  (lb/hr  x  453.6  g/lb)  /  Bhp 


Constants: 

Standard  Temp.  T(std):  <£- 

Oxygen  Correction:  - 77 - 0/ 


NOx,  MW  =  46.005  lb/lb-mole 
CO,  MW  =  28.010  lb/lb-mole 


HC,  MW  =  16.043  lb/lb-mole  SO2,  MW  =  64.009  lb/lb-mole 

CO2,  MW  =  44.01  lb/lb-mole 
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1ST  Energy 


Particulate  Emissions  Calculations 


Client:  1ST  Energy 

Source:  Diesel  Generator 

Standard  Temperature: 

60 

Run  # 

1 

2 

3 

Average 

Date: 

12-Seo-12 

12-Seo-12 

12-Seo-12 

Vm  (std)  dscf 

40.15 

42.23 

45.78 

42.72 

Vw  (std)  scf 

6.27 

6.23 

6.69 

6.40 

Qs  (std)  dscfm 

139 

148 

147 

145 

Bws 

0.14 

0.13 

0.13 

0.13 

% 

3.95 

3.86 

4.73 

4.18 

02 

13.91 

14.79 

13.97 

14.22 

% 

39.16 

39.16 

39.16 

39.16 

C02 


% 

bafcAnaiyaiswci  hour 


Front  Half  Wash  (mg) 

Mass  Filter  (mg) 

Back  Half  Aqueous  (mg) 

Back  Half  Organic  (mg) 

Back  Half  Total  (mg) 

Total  Catch  (mg) 

Filterable  Particulate 

6.00 

0.50 

7.90 

0.50 

8.40 

14.90 

1.40 

0.80 

10.50 

3.40 

13.90 

16.10 

0.50 

1.90 

12.00 

3.60 

15.60 

18.00 

gr/scf 

0.0022 

0.0007 

0.0007 

0.0012 

gr/dscf 

0.0025 

0.0008 

0.0008 

0.0014 

gr/dscf  @  12%  CO2 

0.0022 

0.0007 

0.0007 

0.0012 

lb/hr. 

0.00 

0.00 

0.00 

0.00 

Condensible  Particulate 

gr/scf 

0.0028 

0.0044 

0.0046 

0.0039 

gr/dscf 

0.00323 

0.00508 

0.00526 

0.0045 

gr/dscf  @  12%  CO2 

0.0028 

0.0041 

0.0045 

0.0038 

lb/hr. 

0.00 

0.01 

0.01 

0.01 

Total  Particulate 

gr/scf 

0.0050 

0.0051 

0.0053 

0.0051 

gr/dscf 

0.00573 

0.00588 

0.00607 

0.0059 

gr/dscf  @  12%  CO2 

0.0049 

0.0048 

0.0052 

0.0050 

lb/hr. 

g/bhp-hr 

0.0068 

0.0075 

0.0076 

0.0073 

0.079 

0.086 

0.088 

0.0847 

Calculations 


gr/dscf  =  0.015432  x  ((Mass)  /  Vmstd) 
gr/scf 

=  0.015432  x  ((Mass)  /  (Vmstd  +  Vwstd)) 
gr/dscf@  12%  C02  =gr/dscf  x  (12  /  %  CO2) 
lb/hr 

=  0.00857  x  Qs(std)  x  gr/dscf 
gr/bhp-hr  =  (lb/hr  x  453.6  g/lb)  /  Bhp 
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1ST  Energy 


SUMMARY  OF  TNMOC  RESULTS 

SCAQMD  Method  25.3 


Client:  1ST  Energy 

Source:  Diesel  Generator  Std.  Ti 


Run  1A 

Run  IB 

Run  1 

Run  2A 

Run  2B 

Run  2 

Run 

58437 

58438 

Average 

58439 

58440 

Average 

5844 

PARAMETER  -  UNITS 

Vial  1A 

Vial  IB 

Results 

Vial  2A 

Vial  2B 

Results 

Vial 

Flowrate  -  Dscfm 

139 

148 

Moisture  Content  -  % 

0.135 

0.129 

Brake  HorseDower  Hour 

39.16 

39.16 

Precision  criteria  %&I20% 

18.1 

18.1 

2.0 

2.0 

0. 

TNMOC  -  ppmvw  as  Carbon 

7.5 

5.2 

6.4 

228 

219 

224 

27 

TNMOC  -  ppinvd  as  Carbon 

7.3 

256 

TNMOC  -  lb/hr  as  Carbon 

0.002 

0.071 

TNMOC  -  g/bhD-hr  as  Carbon 

0.022 

0.821 

EQUATIONS 

ppmvw  =  parts  per  million  on  a  wet  volume  basis 
MW  Carbon  =  12.01  lb/lb-mole 
MW  Hexane  =  86. 17  lb/lb-mole 
Hexane  Carbon  Number  =  6 

Conversion  Factor  =  1.556  *  10-7@  68oF 

TNMOC  lb/hr  as  Carbon  =  TNMOC  (EPA  Bias  Adjusted)  *  MW  Carbon  *  Conversion  Factor  *  Flowrate 

TNMOC  lb/hr  as  Hexane  on  a  MW/C  basis  =  TNMOC  (EPA  Bias  Adjusted)  *  MW  Hexane  *  Conversion  Factor  *  Flowrate 

TNMOC  g/bhp-hr  as  Carbon  =  lb/hr  as  Carbon  *  453.6  /  brake  horsepower  hour 

TNMOC  ppmv  data  includes  EPA  Bias  Adjustment  Factor  of  1 .086. 
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FUEL  BASED  CALCULATIONS 


Client:  Date:  12-Sep-12 

1ST  Energy 

Source:  Diesel  Generator 


Run  Fuel  Value  (%),  Moisture  &amp;  Ash _  GCV  Fuel  Oil 

#  Carbon  Hydrogen  Nitrogen  Btu/lb,  dry  Btu/ft3  lb/gal 


1 

uxygen 

Sulfur 

85.37 

13.280 

0.000 

1.350 

0.000 

19,820 

0.0 

2 

85.37 

13.280 

0.000 

1.350 

0.000 

19,820 

0.0 

3 

85.37 

13.280 

0.000 

1.350 

0.000 

19,820 

0.0 

Run 

# 

Stack 

Oxygen 

% 

Fuel  Gas  Flowrate 
lb/hr 

CALCULATIONS 

Fuel  Oil  Flowrate 
lb/hr 

Solid  Fuel 
lb/hr 

Heat  Input 
MMBTU/hr 

F-Factor 

dsct7MMBTU 

Qs  (std) 
dscfm 

ti3/hr 

sal/hr 

1 

3.95 

8861 

2 

3.86 

8861 

3 

4.73 

8861 

Run 

# 

_pi^lrGasElowral.e  _ 

CALCULATIONS 

Fuel  Total  Sulfur  asH^S 

TotalSulfur 

Exhaust  Sulfur 

lb/hr  MCF/dav 

ppm 

er/100  scf 

lb/hr  lb/dav 

1 

0 

11 

0.64 

2 

0 

11 

0.64 

3 

0 

11 

0.64 

Heat  Input,  MMBtu/hr  =  (lb/hr  fuel  gas)  x  Btu/lb  /  1E+06 

=  ((ft3/hr  fuel  gas)  x  (Btu/ft3fuel  gas))  /1E+06 
=  (lb/hr  fuel  oil)  x  Btu/lb  /  1E+06 
=  (gal./hr  fuel  oil)  x  lb/gal.  x  Btu/lb  /  1E+06 
=  (lb/hr  solid  fuel)  x  Btu/lb  /  1E+06 


F -F  actor,dscl7MMBtu 


=  1E+06  [3.64  scf/lb  x  (%H)+1.53  scf/lb  x  (%C)  +  0.57  scTlb  x  (%S)  +  0.14  scTlb  x 
(%N)  -  0.46  scf/lb  x  (%02)]  /  (Btu/lb)  x  [  (Tstd  +  460)  /  528] 


Qs  (std),  dscfm 


=  MMBtu/hr  x  [F-Factor  x  (20.9/  (20.9-%O2))  x  (lhr  /  60min.)] 


GCV 

grains/ 100  scf 
Standard  Temperature 


=  Gross  Calorific  Value  of  Fuel 

=  (1  part  S/1000000  part)x(7000  gr/lb)x(32.064  lb/lbmole)x(lbmole/385.3  ft3)xl00 

O 

60  F 
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1ST  Energy 


FUEL  BASED  CALCULATIONS 


Client:  Date:  12-Sep-12 

1ST  Energy 

Source:  Diesel  Generator 


Run 

# 

Stack 

Oxygen 

% 

Fuel  Gas  Flowrate 
lb/hr 

CALCULATIONS 

Fuel  Oil  Flowrate 
lb/hr 

Solid  Fuel 
lb/hr 

Heat  Input 
MMBTU/hr 

F-Factor 

dsct7MMBTU 

Qs  (std) 
dscfm 

ft3/Hr 

sal/hr 

1 

3.95 

12764 

2 

3.86 

12764 

3 

4.73 

12764 

Run 

_ph?lrGasElowral.e  _ 

CALCULATIONS 

Fuel  Total  Sulfur  asH^S 

TotalSulfur 

Exhaust  Sulfur 

# 

lb/hr  MCF/dav 

PPm 

er/100  scf 

lb/hr  lb/dav 

1 

11 

0.64 

2 

11 

0.64 

3 

11 

0.64 

Heat  Input,  MMBtu/hr  =  (lb/hr  fuel  gas)  x  Btu/lb  /  1E+06 

=  ((ft3/hr  fuel  gas)  x  (Btu/ft3fuel  gas))  /1E+06 
=  (lb/hr  fuel  oil)  x  Btu/lb  /  1E+06 
=  (gal./hr  fuel  oil)  x  lb/gal.  x  Btu/lb  /  1E+06 
=  (lb/hr  solid  fuel)  x  Btu/lb  /  1E+06 


F-F actor,dscl7MMBtu  =  1E+06  [3.64  scf/lb  x  (%H)+1.53  schlb  x  (%C)  +  0.57  scf/lb  x  (%S)  +  0.14  scf/lb  x 

(%N)  -  0.46  scf/lb  x  (%02)]  /  (Btu/lb)  x  [  (Tstd  +  460)  /  528] 


Qs  (std),  dscfm 


=  MMBtu/hr  x  [F-Factor  x  (20.9/  (20.9-%O2))  x  (lhr  /  60min.)] 


GCV 

grains/ 100  scf 
Standard  Temperature 


=  Gross  Calorific  Value  of  Fuel 

=  (1  part  S/1000000  part)x(7000  gr/lb)x(32.064  lb/lbmole)x(lbmole/385.3  ft3)xl00 

O 

60  F 
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1ST  Energy 


Run  1  Calculations 


Client:  1ST  Energy 

Source:  Diesel  Generator 

Field  Data 

Date:  12-Sep-12 

Run  #:  1 

Standard  Pressure 

29.92 

"Hg 

Area  of  the  nozzle.  An 

0.000416  fta 

P(std) 

60 

O 

Pitot  Coefficient,  Cp 

0.99 

Standard  Temperature,  T(std) 

114.21 

F 

Stack  Diameter 

4.00  inches 

Meter  Temperature,  Tm 

944.92 

F 

Stack  Temperature,  Ts 

0.803023 

O 

Sq.  Root.  dP 

1.84 

F 

Meter  Orifice,  dH 

"H2O 

Test  Time 

60.0  min. 

Meter  Volume,  Vm 

47.560  fts 

Nozzle  Diameter 

0.2763  inch 

Meter  Correction,  Y 

1.0110 

Stack  Gas  O2 

3.95  %  O2 

27.45  ' 

Hg 

13.91  %  CO2 

Barometric  Pressure,  Pbar 

Stack  Gas  CO2 

Static  Pressure,  Pstatic 

-1.08 

"H2O 

Stack  Gas  CO 

0.00  %  CO 

Condensate  -  Vic 

135.00  grams 

Stack  Gas  N2 

82.13  %N2 

2 

Stack  Area.  As 

0.087  ft 

Calculations 


Vm(std)  =  [  T(std)  +  460  /  Pstd  ]  x  Vm  x  y  x  (Pbar  +  (dH  /  13.6))  /  (Tm  +  460) 
Vw(std)  =  (0.04715  ft3/g)  /  528  x  [T(std)  +  460]  x  Vic 
Bws  =  Vw(std)  /  [Vm(std)  +  Vw(std)] 

Md  =  (0.44  x  %C02)  +  (0.32  x  %02)  +  [0.28  x  (%N2+  %CO)] 

Ms  =  (Md  x  (1-Bws))  +  (18.0  x  Bws) 

P(Stack)  =  Pbar  +  [Pstatic  /  13.6] 

vs  =  85.49  x  Cp  x  (Sq.rt.dP)  x  [Sq.rt.(Ts  +  460)  /  (Ms  x  P(stack))] 

Qs  =  vs  x  As  x  60 

Qs(std)  =  Qs  x  (1-Bws)  x  [(T(std)  +  460)  /  (Ts  +  460)]  x  (P(stack)  /  Pstd) 

I  =  100  x  Ts  [0.002669  x  Vic  +  (Vm  x  Y /  Tm)  (Pbar  +  dH  /  13.6)]  / 

jTest  time  x  vs_x  Pstack  x  An  x  60]_ _ 


40.146  dscf 

6.269  scf 

I  0-1351  I 


30.38 


28.71 


27.37 


90.88 


476 


139 


lb/lb-mole 

lb/lb-mole 

"Hg 

ft/sec 

acfm 

dscfm 


100.72  % 
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1ST  Energy 


Run  2  Calculations 


Client:  1ST  Energy 

Source:  Diesel  Generator 

Field  Data 

Date:  12-Sep-12 

Run  #:  2 

Standard  Pressure 

29.92  "Hg 

Area  of  the  nozzle.  An 

0.000416  fta 

P(std) 

60 

Pitot  Coefficient,  Cp 

0.99 

Standard  Temperature,  T(std) 

101.63  F 

Stack  Diameter 

4.00  inches 

Meter  Temperature,  Tm 

923.75  F 

Stack  Temperature,  Ts 

0.842722  o 

Sq.  Root.  dP 

1.99  F 

Meter  Orifice,  dH 

"H2O 

Test  Time 

60.0  min. 

Meter  Volume,  Vm 

48.907  fts 

Nozzle  Diameter 

0.2763  inch 

Meter  Correction,  Y 

1.0110 

Stack  Gas  O2 

3.86  %  O2 

27.45  "Hg 

14.79  %  CO2 

Barometric  Pressure,  Pbar 

Stack  Gas  CO2 

Static  Pressure,  Pstatic 

-0.94  "H2O 

Stack  Gas  CO 

0.01  %CO 

Condensate  -  Vic 

134.20  grams 

Stack  Gas  N2 

81.35  %N2 

2 

Stack  Area.  As 

0.087  ft 

Calculations 


Vm(std)  =  [  T(std)  +  460  /  Pstd  ]  x  Vm  x  y  x  (Pbar  +  (dH  /  13.6))  /  (Tm  +  460) 
Vw(std)  =  (0.04715  ft3/g)  /  528  x  [T(std)  +  460]  x  Vic 
Bws  =  Vw(std)  /  [Vm(std)  +  Vw(std)] 

Md  =  (0.44  x  %C02)  +  (0.32  x  %02)  +  [0.28  x  (%N2+  %CO)] 

Ms  =  (Md  x  (1-Bws))  +  (18.0  x  Bws) 

P(Stack)  =  Pbar  +  [Pstatic  /  13.6] 

vs  =  85.49  x  Cp  x  (Sq.rt.dP)  x  [Sq.rt.(Ts  +  460)  /  (Ms  x  P(stack))] 

Qs  =  vs  x  As  x  60 

Qs(std)  =  Qs  x  (1-Bws)  x  [(T(std)  +  460)  /  (Ts  +  460)]  x  (P(stack)  /  Pstd) 

I  =  100  x  Ts  [0.002669  x  Vic  +  (Vm  x  Y /  Tm)  (Pbar  +  dH  /  13.6)]  / 

(Test  time  xvsx  Pstack  x  An  x60) _ 


42.225 


dscf 


6.232  scf 
0.1286 
30.52 


c 


28.91 


27.38 


94.30 


494 


148 


99.77 


lb/lb-mole 

lb/lb-mole 

"Hg 

ft/sec 

acfm 

dscfm 


To 


% 
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1ST  Energy 


Run  3  Calculations 


Client:  1ST  Energy 

Source:  Diesel  Generator 

Field  Data 

Date:  12-Sep-12 

Run  #:  3 

Standard  Pressure 

29.92  "Hg 

Area  of  the  nozzle.  An 

0.000449  ft  - 

P(std) 

60 

Pitot  Coefficient,  Cp 

0.99 

Standard  Temperature,  T(std) 

96.46  F 

Stack  Diameter 

4.00  inches 

Meter  Temperature,  Tm 

938.83  F 

Stack  Temperature,  Ts 

0.834789  o 

Sq.  Root.  dP 

2.23  F 

Meter  Orifice,  dH 

"H2O 

Test  Time 

60.0  min. 

Meter  Volume,  Vm 

52.124  ft  3 

Nozzle  Diameter 

0.2870  inch 

Meter  Correction,  Y 

1.0110 

Stack  Gas  O2 

4.73  %  O2 

27.65  "Hg 

13.97  %  CO2 

Barometric  Pressure,  Pbar 

Stack  Gas  CO2 

Static  Pressure,  Pstatic 

-1.01  "H2O 

Stack  Gas  CO 

0.01  %CO 

Condensate  -  Vic 

144.00  grams 

Stack  Gas  N2 

81.29  %N2 

2 

Stack  Area.  As 

0.087  ft 

Calculations 


Vm(std)  =  [  T(std)  +  460  /  Pstd  ]  x  Vm  x  y  x  (Pbar  +  (dH  /  13.6))  /  (Tm  +  460) 
Vw(std)  =  (0.04715  ft3/g)  /  528  x  [T(std)  +  460]  x  Vic 
Bws  =  Vw(std)  /  [Vm(std)  +  Vw(std)] 

Md  =  (0.44  x  %C02)  +  (0.32  x  %02)  +  [0.28  x  (%N2+  %CO)] 

Ms  =  (Md  x  (1-Bws))  +  (18.0  x  Bws) 

P(Stack)  =  Pbar  +  [Pstatic  /  13.6] 

vs  =  85.49  x  Cp  x  (Sq.rt.dP)  x  [Sq.rt.(Ts  +  460)  /  (Ms  x  P(stack))] 

Qs  =  vs  x  As  x  60 

Qs(std)  =  Qs  x  (1-Bws)  x  [(T(std)  +  460)  /  (Ts  +  460)]  x  (P(stack)  /  Pstd) 

I  =  100  x  Ts  [0.002669  x  Vic  +  (Vm  x  Y  /  Tm)  (Pbar  +  dH  /  13.6)]  / 

(Test  time  x  vs  x  Pstack  x  An  x  60) 


45.779  dscf 
6.687  1  scf 


0.1274 


30.42  lb/lb-mole 


28.84  lb/lb-mole 


27.58  "Hg 


93.69  ft/sec 
acfm 


491 


147  dscfm 


101.13  % 
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1ST  Energy 


%  1 

ISOKINETIC  FIELD 

DATA  SHEET  Method:EPA  M5 

Project  No. 

ImDinger  No. 

Contents 

Final 

Initial 

Net 

Date  S 

Client 

■ 

100  mLs  D1 

HiO 

828.1 

734.9 

93.2 

Operator 

Facility 

1ST  Enerev 

2 

100  mLs  D1 

H2O 

727.7 

709.5 

18.2 

Stack 

Diameter  (in) 

Source 

Diesel  Generator 

3 

100  mLs  DI 

H2O 

666.6 

660.9 

5/7 

Sampling  Location 

Stack  Out 

4 

Silica  Gel 

900.4 

882.5 

17.9 

Condition 

Run  No.  1 

Totals 

135.0 

Probe 

ID  No. 

IsttiC 

0.276 

Liner  Material 

Length  (ft) 

tor 

1.695 

3UJ  it  s 

1.011 

ID  No. 

BK- 

0.99 

Pitot  Leak  Check 
Pre-test:  Pass? 

+  Y  N 

Pitot  L 
Post-te 

□ _ Y _ N 

Traverse 

Point 

Time 
(24  hr) 

DGM  Volume 
(fc) 

Pitot 

□P 

(in.  HrO) 

Oriface 

□H 

(in.  H2O) 

Temperature  (°F) 

Stack 

Flue  Gas 

Probe 

Filter  Box 

Impingers 

Exit 

DGM 

Meter  In 

DGM 

Meter  Out 

%lsokinetic 

396.485 

0.51 

1.44 

927 

109 

105 

119.7 

2 

400.080 

0.72 

1.90 

1025 

110 

106 

114.2 

3 

404.020 

0.76 

1.99 

1043 

112 

106 

114.5 

4 

408.060 

0.81 

2.10 

1063 

115 

108 

116.0 

5 

412.275 

0.78 

2.05 

1045 

116 

108 

115.9 

6 

416.438 

0.77 

2.00 

1061 

118 

109 

115.7 

420.555 

7 

420.555 

0.75 

2.35 

808 

120 

110 

116.1 

8 

425.030 

0.77 

2.17 

951 

123 

111 

118.7 

9 

429.440 

0.45 

1.32 

905 

125 

113 

123.5 

10 

433.028 

0.42 

1.26 

870 

125 

113 

116.8 

11 

436.350 

0.42 

1.31 

827 

125 

114 

117.8 

12 

439.758 

0.69 

2.17 

814 

125 

115 

115.2 

444.045 

114.2 

Avg 

47.560 

0.65 

1.84 

944.92 

118.58 

109.8 

Samnle  Train  Leak  Checks  (e.e..  ore-test,  at  each  oort  change.  Dost-test) 

Comments: 

Port  /  AWFCO 

Volume  (fb) 

Start 

Time  (sec.) 

Vacuum 
(in  Hg) 

Leak  Rate 
(cfm) 

Port: 

Before 

After 

Port: 

Before 

After 

Port: 

Before 

After 

BAK2012-159R 
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%  1 

ISOKINETIC  FIELD 

DATA  SHEET  Method:EPA  M5 

Project  No. 

ImDinger  No. 

Contents 

Final 

Initial 

Net 

Date  9 

Client 

■ 

100  mLs  D1 

HiO 

850.5 

744.2 

106.3 

Operator 

Facility 

1ST  Enerev 

2 

100  mLs  D1 

H2O 

667.6 

653.9 

13.7 

Stack 

Diameter  (in) 

Source 

Diesel  Generator 

3 

100  mLs  D1 

H2O 

535.6 

533.2 

2 A 

Sampling  Location 

Stack  Out 

4 

Silica  Gel 

918 

906.2 

11.8 

Condition 

Run  No.  2 

Totals 

134.2 

Probe 

ID  No. 

IsttiC 

0.276 

Liner  Material 

Length  (ft) 

tor 

1.695 

3UJ  it  s 

1.011 

ID  No. 

BK- 

0.99 

Pitot  Leak  Check 
Pre-test:  Pass? 

+  Y  N 

Pitot  L 
Post-te 

□ _ Y _ N 

Traverse 

Point 

Time 
(24  hr) 

DGM  Volume 

m 

Pitot 

□P 

(in.  H2O) 

Oriface 

□H 

(in.  H2O) 

Temperature  (°F) 

Stack 

Flue  Gas 

Probe 

Filter  Box 

Impingers 

Exit 

DGM 

Meter  In 

DGM 

Meter  Out 

%lsokinetic 

445.738 

0.79 

2.25 

904 

103 

104 

117.9 

2 

450.145 

0.76 

2.15 

910 

100 

101 

117.1 

3 

454.410 

0.75 

2.12 

910 

101 

101 

115.1 

4 

458.575 

0.71 

2.00 

912 

101 

100 

116.0 

5 

462.655 

0.76 

2.14 

917 

102 

99 

115.7 

6 

466.858 

0.72 

2.02 

918 

102 

99 

114.5 

470.905 

7 

470.905 

0.69 

1.93 

926 

103 

99 

116.1 

8 

474.915 

0.68 

1.91 

933 

110 

102 

118.2 

9 

478.995 

0.69 

1.91 

938 

103 

99 

113.2 

10 

482.888 

0.65 

1.80 

941 

104 

99 

117.5 

11 

486.810 

0.66 

1.83 

940 

104 

99 

117.4 

12 

490.760 

0.67 

1.86 

936 

105 

99 

114.3 

494.645 

101.63 

48.907 

0.71 

1.99 

923.75 

103.17 

100.1 

Samnle  Train  Leak  Checks  (e.g..  ore-test,  at  each  oort  change.  Dost-test) 

Comments: 

Port  /  AWFCO 

Volume  (fb) 

Start 

Time  (sec.) 

Vacuum 
(in  Hg) 

Leak  Rate 
(cfm) 

Port: 

Before 

After 

Port: 

Before 

After 

Port: 

Before 

After 

BAK2012-159R 
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1 

ISOKINETIC  FIELD 

DATA  SHEET  Method:EPA  M5 

Project  No. 

ImDinger  No. 

Contents 

Final 

Initial 

Net 

Date  9 

Client 

■ 

100  mLs  D1 

HiO 

809.6 

696.2 

113.4 

Operator 

Facility 

1ST  Enerev 

2 

100  mLs  D1 

H2O 

755.9 

742.4 

13.5 

Stack 

Diameter  (in) 

Source 

Diesel  Generator 

3 

100  mLs  DI 

H2O 

605.5 

602.8 

277 

Sampling  Location 

Stack  Out 

4 

Silica  Gel 

939.8 

925.4 

14.4 

Condition 

Run  No.  3 

Totals 

144.0 

Probe 

ID  No. 

liriaiC 

0.287 

Liner  Material 

Length  (ft) 

tor 

1.695 

3UJ  it  s 

1.011 

ID  No. 

BK- 

0.99 

Pitot  Leak  Check 
Pre-test:  Pass? 

+  Y  N 

Pitot  L 
Post-te 

□ _ Y _ N 

Traverse 

Point 

Time 
(24  hr) 

DGM  Volume 

m 

Pitot 

□P 

(in.  H2O) 

Oriface 

□H 

(in.  H2O) 

Temperature  (°F) 

Stack 

Flue  Gas 

Probe 

Filter  Box 

Impingers 

Exit 

DGM 

Meter  In 

DGM 

Meter  Out 

%lsokinetic 

495.012 

0.75 

2.40 

931 

94 

94 

118.5 

2 

499.528 

0.78 

2.48 

939 

93 

93 

115.4 

3 

503.990 

0.74 

2.35 

941 

95 

94 

119.7 

4 

508.510 

0.72 

2.31 

939 

100 

95 

118.2 

5 

512.940 

0.77 

2.46 

938 

99 

94 

114.4 

6 

517.365 

0.78 

2.49 

940 

100 

94 

119.2 

522.005 

7 

522.005 

0.65 

2.08 

939 

101 

94 

120.1 

8 

526.283 

0.62 

1.98 

941 

101 

94 

118.8 

9 

530.415 

0.69 

2.21 

941 

101 

94 

119.1 

10 

534.783 

0.65 

2.08 

942 

101 

94 

118.3 

11 

538.995 

0.63 

2.02 

938 

101 

94 

117.2 

12 

543.110 

0.60 

1.92 

937 

101 

94 

117.5 

547.136 

96.5 

52.124 

0.70 

2.23 

938.83 

98.9 

94.0 

Samnle  Train  Leak  Checks  (e.g..  ore-test,  at  each  oort  change.  Dost-test) 

Comments: 

Port  /  AWFCO 

Volume  (fb) 

Start 

Time  (sec.) 

Vacuum 
(in  Hg) 

Leak  Rate 
(cfm) 

Port: 

Before 

After 

Port: 

Before 

After 

Port: 

Before 

After 

BAK2012-159R 
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Last  page  of  Appendix  A 


Run  averages  corrected  for  bias 
Operator: 

Jeff  S.  Harris 

Plant  Name:  1ST  Energy 

Location: 


Generator  Engine 

NOX 

CO 

S02 

CO  Hi 

02 

ppm 

ppm 

ppm 

ppm 

002 

236.01 

2.61 

17.75 

50.6 

Run 

328.20 

7.24 

14.32 

62.2 

% 

310.42 

7.23 

27.94 

138.9 

% 

1 

3.95 

13.91 

2 

3.86 

14.79 

3 

4.73 

13.97 
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1ST  Energy 


Calibration  Error  Test  at  Run  1  .  STRATA  Version  3.2 


02 

CO 

S02 

C02 

ppm 

ppm 

NOX 

2.4 

0.51 

% 

3.6 

0.21 

% 

18.5 

0.26 

ppm 

21.2 

0.19 

9/12/2012 

21.2 

0.01 

9:46:20 

21.2 

-0.20 

-0.09 

21.2 

-0.18 

0.03 

21.2 

-0.11 

-0.10 

21.2 

0.00 

9/12/2012 

21.2 

-0.01 

9:47:20 

21.2 

0.09 

0.10 

21.1 

0.60 

0.03 

21.2 

1.16 

0.44 

21.2 

2.15 

9/12/2012 

21.2 

3.39 

9:48:20 

21.2 

0.90 

-0.09 

21.2 

0.28 

0.04 

21.2 

0.12 

19.04 

21.1 

0.03 

9/12/2012 

13.9 

1.09 

9:49:20 

3.0 

2.00  N02  ck  = 

-0.09 

2.7 

2.03 

0.03 

2.6 

17.80 

20.94 

2.4 

2.08 

9/12/2012 

2.04 

9:50:20  - 

-0.10 

0.03 

20.80  _ 

9/12/2012 

9:51:20 

-0.10 

0.03 

21.02 

9/12/2012 

9:52:20 

-0.10 

0.03 

21.20 

9/12/2012 

9:53:20 

-0.10 

0.04 

21.22 

9/12/2012 

9:54:20 

-0.11 

0.04 

21.33 

9/12/2012 

9:55:20 

-0.11 

0.04 

21.33 

9/12/2012 

9:56:20 

-0.11 

0.04 

21.31 
9/12/2012 
9:57:20 
-0.11 
0.03 

21.32 
9/12/2012 
9:58:20 
-0.11 

0.03  BAK2012-159R  B-2 


1ST  Energy 


Calibration  Error  Test  at  Run  1  .  STRATA  Version  3.2 


02 

NOX 

CO 

S02 

C02 

ppm 

ppm 

ppm 

% 

-0.50 

3.0 

16.48 

% 

-0.78 

3.0 

1.21 

9/12/2012 

-0.82 

2.9 

0.99 

10:29:52 

-0.82 

2.6 

1.39 

0.00 

-0.81 

2.3 

0.95 

0.04 

-0.54 

2.1 

2.03 

9/12/2012 

37.89 

57.4 

2.08 

10:30:52 

441.31 

426.2 

0.97 

0.00 

453.65 

471.1 

63.91 

0.03 

441.33 

445.1 

83.61 

9/12/2012 

228.96 

256.0 

33.28 

10:31:52 

216.83 

231.3 

43.12 

0.00 

216.55 

230.9 

44.40 

0.03 

133.86 

505.5 

26.14 

9/12/2012 

-0.52 

907.8 

2.61 

10:32:52 

340.98 

628.8 

1.44 

17.18 

14.45 

9/12/2012 


10:33:53 

21.57 

£p4|gration  Error  Test  at  Run  1 

W§§:$ams 

yi^jiSfame:  1ST  Energy 

Mion: 

Engme 

Referease  Cylinder  Numbers 

§.#  ' 

^.Oj^-range  Mid-range 

2/20 12 

H^4 

^03664 

m 

mm 


High-range 
CC 3 2 649 3 
CC326493 
SG9 136267 
SG9 136267 
SG9 128327 


9/12/2012 

M8&te  02 

gQj>|4474  CC  14980^  CC345730 

f^/ffrfifyl  0 

mm*  0.00 

0.0 


10:45:01  FAILED 

C02 

NOX 

% 


p#  Ref  Cyl 

mtm 


Mjd  Ref  Cyl 


S02 

ppm 

0 

1.17 

1.2 


WWAvg 

KigiofW  Cyl 
filial  Avg 
Htgji  Error% 
9/12/2012 
10:41:53 


0.2 


10.97 

11 

217.5 

932 

45.44 

10.98 

10.86 

216.55 

480.3 

43.67 

0.0 

0.6 

0.2 

45.2 

1.8 

21.57 

21.37 

454 

455.9 

87.59 

21.58 

21.32 

453.40 

920.1 

87.70 

0.0 

0.2 

0.1 

46.4 

0.1 

0.02 

0.05 

9/12/2012 

10:42:53 

0.02 

0.05 

9/12/2012 

10:43:53 

0.00 


0.04 

9/12/2012 

10:44:53 

0.02 

0.02 
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1ST  Energy 


Calibration  Error  Test  at  Run  1  .  STRATA  Version  3.2 

CO 

CO  Hi 


ppm 

ppm 

9/12/2012  13:18:44 
8.17 
-11.6 

9/12/2012  13:19:44 
1.97 
-1.0 

9/12/2012  13:20:44 

0.82 

-0.9 

9/12/2012  13:21:43 
0.58 
-1.0 

9/12/2012  13:22:44 

0.34 

-0.9 

9/12/2012  13:23:43 
0.16 


>r  Test  at  Run  1 


grator! 

Jelf  S.  Harris 
lion: 

<|nerator  Engine 

|lf5flf5&M5Numbers 

'W-range  Mid-range  High-range 

$$£13:27:44 

SX478i^ 12/20 12 

feCO 
t13:28:4Vn 

!__68l?Sb90i^2 

to  Avg  0.05 

20^IWA^:29:44).2 


IMlRefCyl 

£&$v6Avg 

WcW/SWcW:30:44 
SMCRcf  Cyl 
flM^g 

M3/gfrB%3:31:44  U-06 

SepiRcfCyl  1129 

ffigl-Avg  1,1 

mgimzM-ii-M  17-54 

20.00  17-52 

2477.1  al 


13:33:08  PASSED 

com 

ppm 

0 

-0.8 

0.0 


2509 

2474.8 

0.7 

4675 

4680.7 

0.1 
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1ST  Energy 


Test  Run  1  Begin.  STRATA  Version  3.2 
Operator: 

JeffS.  Harris 

Plant  Name:  1ST  Energy 


Location: 

C02 

NOX 

CO 

S02 

CO  Hi 

Generator  Engine 

% 

ppm 

ppm 

ppm 

ppm 

02 

13.77 

243.46 

1.45 

28.66 

-15.1 

% 

9/1 2/2.01 2.  15:24:18  _  _ _  .  _ _ 

4.00 

13.71 

245.08 

1.49 

28.04 

-15.1 

13.78 

239.34 

1.48 

27.72 

-15.5 

Begin  calculating  run  averages 

13.63 

244.45 

1.48 

27.30 

-16.6 

9/12/2012  15:25:25 

4.00 

13.54 

240.36 

1.52 

26.58 

-16.6 

13.73 

262.55 

1.59 

25.75 

-16.7 

9/12/2012  15:26:25 

3.97 

13.85 

273.18 

1.67 

24.71 

-16.7 

13.85 

270.99 

1.69 

23.79 

-16.8 

0/  7/7 0  7.  1S-77-7S  _  .  ..  _  _ 

4.18 

14.22 

278.28 

1.69 

22.57 

-16.7 

14.39 

283.63 

1.64 

21.62 

-16.8 

0/17/7017  l.v7X:75  _  _ 

4.25 

13.80 

303.67 

1.74 

21.57 

-16.7 

14.04 

296.87 

1.90 

19.97 

-17.3 

0/  7/7  7  V7.0:7A  .  ...  ...  __  ..  _ 

4.32 

14.00 

270.46 

1.94 

20.43 

-19.8 

14.09 

303.18 

1.89 

20.97 

-19.8 

0/  7/7 0  7  PvT  :7A  ....  _  ...  ....  _ 

4.08 

14.33 

302.30 

1.80 

20.46 

-19.7 

14.35 

301.49 

1.70 

21.06 

-19.7 

9/12/2012  15:31:25 

4.05 

14.09 

310.36 

1.56 

22.16 

-19.8 

13.93 

326.21 

1.58 

20.41 

-19.7 

9/12/2012  15:32:25 

3.69 

14.18 

326.64 

1.61 

18.81 

-19.7 

14.30 

303.58 

1.55 

18.84 

-19.5 

9/12/2012  15:33:25 

3.71 

13.91 

286.92 

1.48 

20.33 

-19.8 

14.10 

279.59 

1.49 

19.96 

-19.8 

0/17/7017  lVi4-77  ....  _  .  __  ..  _ 

4.37 

14.30 

278.85 

1.52 

20.10 

-19.8 

14.52 

282.15 

1.55 

20.85 

-19.8 

0/1 7/7.01 7.  Ivvv7.5  .  .  ...  _  _ 

4.04 

14.70 

279.66 

1.56 

20.08 

-19.7 

14.79 

275.00 

1.54 

20.26 

-19.6 

0/1 7/7.01 7.  IvTfi'/.S  _  _ _  ...  ....  _ 

4.10 

15.25 

276.47 

1.52 

21.05 

-19.7 

15.16 

274.89 

1.55 

22.35 

-19.6 

9/12/2012  15:37:25 

4.04 

14.92 

270.06 

1.62 

21.53 

-19.8 

13.49 

246.51 

1.86 

19.37 

-19.6 

9/12/2012  15:38:26 

3.72 

13.51 

242.60 

2.10 

17.32 

-19.8 

13.49 

242.90 

2.11 

16.64 

-19.8 

0/17/7  17.  1^0-76  ....  .....  ...  _ 

3.62 

13.48 

244.55 

1.84 

15.32 

-19.7 

13.54 

247.66 

1.64 

16.76 

-19.8 

0/1 7/7.01 7.  15:40:76  ...  .....  ...  _  _ 

3.93 

13.70 

251.10 

1.59 

18.08 

-19.9 

13.80 

254.14 

1.55 

15.42 

-19.9 

0/17/7  17  S-4  :7.6  ....  _  ...  _  _ 

4.11 

14.02 

257.96 

1.49 

15.52 

-19.8 

14.08 

254.70 

1.40 

15.66 

-20.7 

9/12/2012  15:42:26 

3.68 

14.41 

253.51 

1.30 

15.80 

-20.9 

14.62 

249.83 

1.22 

16.15 

-20.8 

9/12/2012  15:43:26 

3.63 

14.84 

243.75 

1.17 

16.72 

-20.8 

14.77 

238.63 

1.16 

17.43 

-20.7 

9/12/2012  15:44:26 

3.96 

14.63 

252.12 

1.28 

16.81 

-20.9 

14.57 

264.35 

1.45 

15.19 

-20.9 

0/1 7/7.01 7.  15:45:76  ..  __  _  .  ....  ... 

3.72 

14.55 

283.79 

1.57 

14.50 

-21.0 

14.70 

300.85 

1.51 

14.10 

-21.0 

0/1 7/7.01 7.  Iv4h'7n  ....  _  ...  ....  _ 

3.56 

14.81 

298.73 

1.38 

13.64 

-20.9 

14.96 

279.47 

1.27 

13.63 

-20.9 

0/17/7  17.  l‘S-47-76  _  _  .  ..  _  _ 

15.08 

263.29 

1.19 

15.27 

-20.9 

4.40 

9/12/2012  15:48:26 

3.21 

9/12/2012  15:49:25 

3.10 

9/12/2012  15:50:25 

2.70 

9/1 2/©@lf20l  §:$3?j?5 

B-5 

1ST  Energy 

9/12/2012  16:13:26 

4.73 

13.37 

222.52 

1.15 

14.60 

-22.4 

9/12/2012  16:14:26 

4.79 

13.32 

221.90 

1.22 

15.09 

-22.5 

9/12/2012  16:15:26 

4.74 

13.35 

215.92 

1.23 

15.63 

-22.3 

9/12/2012  16:16:26 

4.47 

13.58 

216.20 

1.18 

15.93 

-22.5 

9/12/2012  16:17:26 

4.05 

14.05 

225.85 

1.15 

15.61 

-23.0 

9/12/2012  16:18:26 

3.98 

14.13 

230.12 

1.18 

14.53 

-23.0 

9/12/2012  16:19:26 

3.98 

14.13 

233.41 

1.26 

13.94 

-23.0 

9/12/2012  16:20:26 

3.87 

14.25 

243.42 

1.39 

13.56 

-23.0 

9/12/2012  16:21:26 

3.72 

14.37 

251.50 

1.50 

13.79 

-23.0 

9/12/2012  16:22:26 

3.73 

14.33 

247.03 

1.49 

13.82 

-23.0 

9/12/2012  16:23:26 

3.68 

14.38 

243.35 

1.44 

13.59 

-23.0 

9/12/2012  16:24:26 

3.63 

14.42 

249.49 

1.38 

13.35 

-23.0 

Average  of  Test  Run 

02 

002 

NOX 

CO 

S02 

CO  Hi 

% 

% 

ppm 

ppm 

ppm 

ppm 

9/12/2012  16:24:26 

Test  Run  1  End 

3.86 

14.17 

264.29 

1.52 

18.53 

-20.0 

BAK2012-159R 
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1ST  Energy 


Final  System  Bias  Check  for  Run  1  .  STRATA  Version  3.2 

02 

C02 

NOX 

% 

% 

ppm 

9/12/2012 

16:35:04 

11.51 

8.00 

98.82 
9/12/2012 
16:36:04 

10.85 
10.81 
2.10 

9/12/2012 

16:37:04 

10.86 

10.83 
-0.24 
9/12/2012 
16:38:04 

10.87 

10.83 
-0.51 

9/12/2012 

16:39:04 

10.88 

10.84 
-0.52 
9/12/2012 
16:40:04 

10.89 

10.83 
-0.59 
9/12/2012 
16:41:04 

10.89 

10.84 
-0.74 
9/12/2012 
16:42:04 

10.89 

10.84 
-0.84 
9/12/2012 
16:43:04 

10.90 

10.84 
-0.84 

PihiTSyslem  Bias  Check  for  Run  1 
CfpdfbllM: 

IflfPS.  Harris 
PthSBName:  1ST  Energy 
Kb23tion: 

G?d2«S2ftb2  Engine 
MfefbScffliJe  Cylinder  Numbers 

(9282 

e/CB/BOtm  CC203664 
<0M6:03 

©0)54474  CC203664 
MOT 

GOBI  4474  CC345730 
6/02/2012 

©EOT 4)874  CC328031 
$DQ5 

CrimW(g139ll®ft93 


CO 

S02 

CO  Hi 

ppm 

ppm 

ppm 

20.00 

98.83 

1394.4 

20.00 

68.23 

51.9 

8.14 

60.26 

28.5 

2.85 

54.63 

13.5 

2.44 

49.57 

4.6 

2.08 

45.26 

-0.8 

1.60 

41.78 

-4.7 

1.26 

38.96 

-8.2 

1.04 

36.63 

-11.3 

0.88 

34.91 

-12.3 

0.77 

33.30 

-13.5 

4.65 

32.45 

-5.5 

1.31 

29.30 

-13.5 

0.17 

18.63 

-10.1 

0.18 

13.85 

-13.2 

0.17 

11.55 

-13.5 

0.16 

10.10 

-13.6 

0.14 

8.99 

-14.1 

0.13 

8.44 

-14.0 

0.12 

7.85 

-14.1 

0.11 

7.28 

-14.1 

0.11 

6.93 

-14.2 

0.12 

6.79 

-13.8 

0.13 

6.42 

-14.0 

0.14 

5.99 

-14.6 

0.12 

5.68 

-15.1 

0.11 

5.58 

-15.1 

0.12 

5.49 

-15.1 

0.12 

5.32 

-15.1 

16.01 

12.73 

38.8 

15.76 

11.38 

-7.1 

11.67 

11.80 

-7.1 

17.69 

12.37 

135.9 

20.00 

12.72 

183.3 

20.00 

13.15 

176.4 

18.67 

41.96 

-14.3 

2.71 

50.09 

-19.6 

0.83 

53.45 

-19.8 

5.62 

44.70 

571.3 

20.00 

14.45 

2386.8 

B-7  1ST  Energy 


CO  Hi  CCO 1 4474  CC280625 

Date/Time  9/12/2012  17:14:36  PASSED 


Analyte 

02 

C02 

Units 

% 

NOX 

Zero  Ref  Cyl 

0 

% 

Zero  Cal 

0.00 

ppm 

Zero  Avg 

0.07 

0 

Zero  Bias% 

0.3 

0 

Zero  Drift% 

0.0 

0.03 

Span  Ref  Cyl 

10.97 

-0.82 

Span  Cal 

10.98 

0.15 

Span  Avg 

11.02 

-0.83 

Span  Bias% 

0.2 

0.5 

Span  Drift% 

0.6 

0 

0.1 

-0.1 

11 

Ini  Zero  Avg 

0.06 

2ioin 

Ini  Span  Avg 

10.86 

U6  $68 

Run  Avg 

3.86 

no?'17 

Co 

0.07 

21o!M3 

Cm 

10.94 

0  9  10.89 

Correct  Avg 

3.83 

u  1435 

1.7 

-0.2 

CO 

S02 

CO  Hi 

ppm 

ppm 

ppm 

0 

0 

0 

0.05 

1.17 

-0.8 

0.13 

5.27 

-15.1 

0.4 

4.1 

0.3 

-1.8 

1.5 

-0.3 

11.06 

45.44 

2509 

11.29 

43.67 

2474.8 

11.59 

46.30 

2398.7 

1.5 

2.6 

1.5 

0.6 

0.8 

-0.1 

-0.52 

0.48 

3.76 

-2.4 

211.28 

11.47 

45.45 

2405.9 

264.29 

1.52 

18.53 

-20.0 

-0.68 

0.30 

4.51 

-8.7 

210.81 

11.53 

45.88 

2402.3 

271.49 

1.18 

15.61 

50.6 

BAK2012-159R 
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1ST  Energy 


Calibration  Error  Test  at  Run  2  .  STRATA  Version  3.2 

S02 

ppm 

9/12/2012 


17:17:48 

-0.16 

9/12/2012 

17:18:48 


-0.29 

®|&on  Error  Test  at  Run  2 
Operator: 

/:2f]S^me:  1ST  Energy 

@°n: 

Engine 

tjj'c^'c  Cylinder  Numbers 
ip  ' 

Mld-r^f5»ran^:22:34  PASSED 

°-m74  8  02 

fl&^yP91^27 

Zero  Avg  0.47 

Zero  Error%  0.5 

Low  Ref  Cyl 
Low  Avg 
Low  Error% 


Mid  Ref  Cyl 
Mid  Avg 
Mid  Error% 
High  Ref  Cyl 
High  Avg 
High  Error% 


45.44 

44.03 

1.4 

87.59 

88.31 

0.7 


BAK2012-159R 
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1ST  Energy 


Initial  System  Bias  Check  for  Run  2  .  STRATA  Version  3.2 
S02 


ppm 

9/12/2012 

17:25:32 

-0.18 

9/12/2012 

17:26:32 

9.28 

9/12/2012 

17:27:32 

13.49 

9/12/2012 

17:28:32 

12.96 

9/12/2012 

17:29:32 

12.74 

9/12/2012 

17:30:32 

12.74 

9/12/2012 


17:31:32 

15.56 

9/12/2012 

17:32:32 

16.55 

9/12/2012 


17:33:32 


ill 


Mlfetem 


Bias  Check  for  Run  2 


i.  Harris 

'M^e:ISTEnergy 

enerator  Bngine 

fl  Cylinder  Numbers 


■  SG91681 


12/2012 


utifte 

ppm 

ZH^KUETyl 

0 

Kr3)8Chl 

0.47 

Ki5)5Avg 

4.64 

Zti2/Bli2% 

4.2 

HrJ9Di2ft% 

Sjfiih  Ref  Cyl 

S^all)i9% 

Sjfiahi  Bias% 

9jjlah3Ma% 

17:41:33 

20.22 

9/12/2012 

17:42:33 

50.79 

9/12/2012 

17:43:32 

52.07 

9/12/2012 

17:44:32 

52.21 

9/12/2012 

17:45:33 

47.53 

45.44 

44.03 

48.78 

4.8 


17:45:55  PASSED 
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1ST  Energy 


Test  Run  2  Begin.  STRATA  Version  3.2 
Operator: 

Jeff  S.  Harris 

Plant  Name:  1ST  Energy 

Location: 


Generator  Engine 

C02 

NOX 

CO 

S02 

CO  Hi 

02 

% 

ppm 

ppm 

ppm 

ppm 

% 

Begin  calculating  run  averages 

14.04 

332.44 

1.31 

7.89 

-23.0 

9/12/2012  17:58:01 

14.08 

330.21 

1.46 

1.20 

-23.0 

4.52 

14.15 

332.38 

1.52 

-1.81 

-23.0 

9/12/2012  17:59:02 

14.31 

319.46 

1.52 

-1.99 

-23.0 

4.49 

14.46 

298.72 

1.45 

1.97 

-23.0 

9/12/2012  18:00:02 

14.51 

296.74 

1.34 

2.21 

-23.0 

4.40 

14.40 

321.91 

1.25 

1.99 

-23.0 

9/12/2012  18:01:01 

14.45 

331.45 

1.22 

0.28 

-23.0 

4.12 

14.38 

336.02 

1.27 

-0.30 

-23.0 

9/12/2012  18:02:01 

14.34 

343.30 

1.35 

-0.45 

-23.0 

3.94 

13.69 

328.85 

1.44 

-0.65 

-23.0 

9/12/2012  18:03:01 

13.73 

310.13 

1.50 

-0.62 

-23.0 

3.99 

14.14 

271.45 

1.46 

0.10 

-23.0 

9/12/2012  18:04:02 

14.24 

279.30 

1.34 

1.88 

-23.0 

4.24 

14.47 

284.36 

1.19 

0.83 

-23.0 

9/12/2012  18:05:02 

14.61 

275.41 

1.10 

0.62 

-23.0 

4.26 

14.75 

271.49 

1.03 

1.67 

-23.0 

9/12/2012  18:06:02 

14.85 

266.92 

0.98 

2.24 

-23.0 

4.37 

14.79 

271.43 

0.96 

2.61 

-23.0 

9/12/2012  18:07:02 

14.69 

277.46 

0.97 

1.27 

-23.0 

4.46 

14.99 

288.47 

0.99 

0.08 

-23.0 

9/12/2012  18:08:02 

15.38 

296.41 

0.97 

-0.16 

-23.0 

4.97 

15.25 

298.81 

0.94 

-0.25 

-23.0 

9/12/2012  18:09:02 

4.68 

9/12/2012  18:10:02 

4.30 

9/12/2012  18:11:02 

4.28 

9/12/2012  18:12:02 

14.67 

302.13 

6.99 

10.29 

1944.1 

3.95 

7.52 

190.59 

20.00 

100.77 

2639.0 

9/12/2012  18:13:02 

0.32 

20.35 

20.00 

66.80 

24.8 

3.79 

0.22 

0.40 

13.52 

42.60 

0.7 

9/12/2012  18:14:02 

0.17 

0.05 

2.48 

31.93 

-5.3 

3.61 

9/12/2012  18:15:02 

3.55 

9.11 

126.73 

1.78 

28.04 

-10.2 

9/12/2012  18:16:02 

15.17 

307.50 

1.66 

26.80 

-10.9 

3.66 

15.18 

308.73 

1.54 

26.50 

-13.5 

9/12/2012  18:17:02 

15.19 

314.49 

1.45 

24.89 

-14.9 

3.83 

15.33 

313.12 

1.39 

22.62 

-15.1 

9/12/2012  18:18:02 

15.36 

313.95 

1.32 

20.29 

-16.2 

3.50 

15.19 

329.27 

1.26 

18.20 

-16.7 

9/12/2012  18:19:02 

3.22 

9/12/2012  18:20:02 

12.85 

274.47  14.736* 

55.60  3660.7* 

3.43 

1.40 

69.43 

87.76 

Pause 

0.22 

20.00 

105.8 

9/12/2012  18:21:02 

13.40 

1.20 

48.94 

3.47 

14.95 

19.50 

0.0 

9/12/2012  18:22:02 

215.99 

38.35 

5.15 

4.56 

-5.2 

9/12/2012  18:23:02 

14.97 

295,00 

-12.7 

0.08 

14.87 

1,83 

-14.3 

9/12/2012  18:24:02 

14.55 

305.39 

22.37 

-16.3 

0.06 

14.59 

1.66 

23.97 

51.7 

9/12/2012  18:25:02 

312.32 

0.06 

1.47 

End  Pause 

315.29  11.573* 

9/12/2012  18:26:02 
2.49 

9/12/2012  18:27:02 

3.42  BAK2012-159R  B-11 


1ST  Energy 


9/12/2012 

18:42:02 

3.96 

14.71 

315.84 

19.996* 

32.14 

55.2 

9/12/2012 

18:43:02 

3.69 

14.91 

316.57 

19.997* 

49.62 

164.2 

9/12/2012 

18:44:02 

3.36 

15.21 

316.93 

19.997* 

66.82 

292.3 

9/12/2012 

18:45:02 

3.42 

15.20 

317.99 

19.997* 

74.85 

393.3 

9/12/2012 

18:46:01 

3.67 

15.09 

320.84 

19.996* 

34.71 

223.7 

9/12/2012 

18:47:02 

3.71 

14.98 

324.41 

19.996* 

22.04 

79.7 

9/12/2012 

18:48:02 

3.43 

15.20 

327.00 

19.997* 

35.14 

168.6 

9/12/2012 

18:49:02 

3.10 

15.46 

329.31 

19.997* 

45.99 

-5.1 

9/12/2012 

18:50:01 

2.93 

15.64 

329.15 

19.997* 

91.69 

116.3 

9/12/2012 

18:51:02 

3.46 

15.25 

335.87 

19.996* 

69.66 

108.0 

9/12/2012 

18:52:02 

3.60 

15.02 

345.04 

16.686* 

28.47 

-2.9 

9/12/2012 

18:53:02 

3.42 

15.13 

345.81 

16.892* 

24.60 

-10.8 

9/12/2012 

18:54:02 

3.21 

15.31 

347.08 

7.14 

33.85 

-14.6 

9/12/2012 

18:55:01 

3.49 

15.14 

346.48 

11.690* 

46.10 

80.3 

9/12/2012 

18:56:02 

3.70 

14.90 

343.03 

19.997* 

33.62 

8.9 

9/12/2012 

18:57:01 

3.58 

15.00 

343.88 

17.703* 

23.09 

-7.4 

9/12/2012 

18:58:02 

3.78 

14.91 

344.38 

15.852* 

27.27 

0.3 

9/12/2012 

18:59:02 

3.80 

14.84 

339.54 

19.592* 

21.17 

10.7 

9/12/2012 

19:00:01 

3.80 

14.90 

340.26 

19.997* 

23.91 

41.9 

9/12/2012 

19:01:02 

4.35 

14.51 

337.48 

19.522* 

19.28 

-9.1 

9/12/2012 

19:02:02 

4.83 

13.99 

331.77 

12.79 

11.30 

-15.2 

9/12/2012 

19:03:02 

4.78 

13.93 

325.54 

6.21 

10.16 

-22.4 

9/12/2012 

19:04:02 

4.72 

13.99 

323.00 

4.74 

9.86 

-23.0 

9/12/2012 

19:05:02 

4.64 

14.05 

319.70 

3.59 

9.81 

-23.0 

9/12/2012 

19:06:02 

4.67 

14.00 

315.72 

3.19 

9.93 

-23.8 

9/12/2012 

19:07:02 

4.60 

14.07 

311.65 

3.52 

10.45 

-23.9 

Average  of  Test  Run 

02 

C02 

NOX 

CO 

S02 

CO  Hi 

% 

% 

ppm 

ppm 

ppm 

ppm 

3.91 

14.71 

316.65 

7.583* 

18.48 

40.3 

9/12/2012  19:07:39 
Test  Run  2  End 
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1ST  Energy 


Final  System  Bias  Check  for  Run  2  .  STRATA  Version  3.2 


02 

CO 

S02 

CO  Hi 

C02 

ppm 

ppm 

ppm 

NOX 

3.71 

10.61 

-23.6 

% 

2.80 

6.10 

-24.0 

% 

1.49 

5.62 

-23.9 

ppm 

0.36 

5.21 

-23.9 

9/12/2012 

3.10 

4.99 

-23.3 

19:08:40 

11.01 

4.45 

-23.0 

8.25 

11.40 

4.03 

-23.0 

11.41 

15.68 

4.23 

80.0 

186.27 

20.00 

3.79 

176.8 

9/12/2012 

20.00 

5.48 

114.7 

19:09:40 

14.02 

42.18 

-24.2 

10.86 

1.21 

46.76 

-24.6 

10.88 

0.78 

47.31 

-24.6 

0.44 

17.90 

23.43 

2080.0 

9/12/2012 

19:10:41 

10.87 

10.88 

System  Bias  Check  for  Run  2 

mm 

Jeff  &^tlarris 
i’feS^Name:  1ST  Energy 
Mion: 

(9c5iirator  Engine 
^Jit/reSte  Cylinder  Numbers 

igr^:4l 

5§2 

^14474  CC203664 

80^2012 

<$${#74  CC203664 


@£$14474  CC345730 

:  9/12/2012 

1  CC32803^2 

"ial  0.00 

l}$$™62ho 

1  3dE|jiJS% 
i  Drift% 


§H^  Ref  Cyl 
^pa^Cal 


§l?j^i  Drift% 

0.13 
198.32 
9/12/2012 
}rfr  K&WAvg 

fii9%pan  Avg 
ftiU  Avg 

W™ 

$12/2012 

kvg 

0.06 

0.10 

46.67 

9/12/2012 

19:19:41 

0.06 

0.09 

-0.23 

9/12/2012 

19:20:40 

0.06 

0.08  BAK2012-159R 


0.4 

0.1 

10.97 

10.98 
10.88 
0.4 
-0.6 


0.07 

11.02 

3.91 

0.08 

10.95 

3.86 


-0.83 

210.34 

316.65 

-0.68 

209.62 

328.20 


CO 

ppm 

0 

0.05 

0.22 

0.9 

0.5 

11.06 

11.29 

11.39 

0.5 

-1.0 


0.13 

11.59 

7.58 

0.17 

11.49 

7.24 


S02 

ppm 

0 

0.47 

5.04 

4.6 

0.4 

45.44 
44.03 

47.44 
3.4 
-1.3 


4.64 

48.78 

18.48 

4.84 

48.11 

14.32 


CO  Hi 
ppm 
0 

-0.8 

-23.9 

0.5 

-0.2 

2509 

2474.8 
2386 

1.8 

-0.3 


-15.1 

2398.7 

40.3 
-19.5 

2392.3 
62.2 


B-13 


1ST  Energy 


Test  Run  3  Begin.  STRATA  Version  3.2 
Operator: 

Jeff  S.  Harris 

Plant  Name:  1ST  Energy 

Location: 

Generator  Engine 

02 

% 

9/12/2012  19:22:44 
2.66 

9/12/2012  19:23:44 

4.20 

Begin  calculating  run  averages 
9/12/2012  19:25:03 

4.13 

9/12/2012  19:26:03 

4.17 

9/12/2012  19:27:03 

4.27 

9/12/2012  19:28:03 
4.30 

9/12/2012  19:29:03 
4.75 

9/12/2012  19:30:03 

9.87 

9/12/2012  19:31:03 

5.27 

9/12/2012  19:32:03 
5.01 

9/12/2012  19:33:03 
4.86 

9/12/2012  19:34:02 

4.88 

9/12/2012  19:35:02 
4.86 

9/12/2012  19:36:02 
5.05 

9/12/2012  19:37:03 
5.15 

9/12/2012  19:38:02 
5.19 

9/12/2012  19:39:03 

5.13 

9/12/2012  19:40:02 

5.14 

9/12/2012  19:41:03 
5.06 

9/12/2012  19:42:03 
5.14 

9/12/2012  19:43:03 
5.35 

9/12/2012  19:44:03 
5.44 

9/12/2012  19:45:03 
5.40 

9/12/2012  19:46:03 
5.37 

9/12/2012  19:47:03 
5.35 

9/12/2012  19:48:03 

5.28 

9/12/2012  19:49:03 
5.26 

9/12/2012  19:50:03 

5.18 

9/12/2012  19:51:03 
5.05 

9/12/2012  19:52:03 
5.02 

9/12/2012  19:53:03 

5.21  BAK2012-159R 


C02 

NOX 

CO 

S02 

CO  Hi 

% 

ppm 

ppm 

ppm 

ppm 

7.14 

79.15 

20.00 

6.27 

746.7 

14.10 

313.90 

18.72 

8.15 

-9.6 

14.25 

316.92 

9.16 

9.57 

-13.7 

14.28 

319.68 

9.32 

13.36 

-15.1 

14.18 

320.62 

9.88 

11.27 

-15.1 

14.15 

321.53 

10.60 

9.29 

-15.1 

13.19 

316.28 

15.464* 

36.67 

3083.9 

7.92 

224.11 

19.997* 

98.31 

901.7 

13.14 

288.97 

19.795* 

50.75 

5.1 

13.40 

303.24 

6.58 

27.86 

-4.3 

13.59 

308.82 

5.77 

19.05 

-6.5 

13.58 

313.48 

6.60 

23.10 

-9.2 

13.63 

314.81 

7.76 

17.87 

-10.5 

13.48 

315.73 

8.97 

20.68 

-12.5 

13.43 

316.21 

6.29 

18.12 

-19.7 

13.50 

317.89 

1.99 

16.57 

-22.1 

13.65 

317.59 

1.82 

15.47 

-23.0 

13.64 

312.92 

1.85 

16.25 

-23.2 

13.76 

307.12 

1.86 

13.02 

-24.0 

13.83 

306.79 

1.84 

12.71 

-23.8 

13.67 

303.98 

1.79 

13.60 

-24.2 

13.45 

301.82 

1.79 

13.73 

-24.2 

13.51 

299.81 

1.80 

13.08 

-24.7 

13.49 

294.09 

1.79 

13.19 

-24.7 

13.48 

293.51 

1.71 

14.31 

-24.8 

13.53 

294.70 

1.59 

14.29 

-24.8 

13.58 

296.88 

1.55 

14.13 

-24.8 

13.62 

297.82 

1.78 

13.56 

-24.8 

13.74 

296.85 

2.48 

15.43 

-24.6 

13.80 

295.93 

4.17 

15.39 

-24.8 

13.62 

292.72 

6.50 

14.17 

-24.7 

13.79 

290.09 

8.30 

13.68 

-24.8 

13.87 

294.62 

8.69 

15.63 

-24.9 

13.96 

294.36 

9.14 

16.94 

-24.0 

14.10 

295.27 

10.51 

18.99 

-22.4 

14.05 

293.05 

13.85 

18.96 

-18.4 

13.94 

289.66 

19.67 

17.64 

-15.1 

14.05 

289.54 

19.27 

19.60 

-15.1 

14.06 

289.04 

19.721* 

20.69 

-14.1 

14.07 

288.79 

19.997* 

20.83 

-13.5 

14.10 

288.33 

19.997* 

23.08 

-13.5 

14.09 

286.59 

19.997* 

20.81 

-13.5 

14.05 

284.20 

19.996* 

18.26 

-13.5 

13.87 

282.75 

19.997* 

15.52 

-9.0 

13.18 

267.34 

19.996* 

28.43 

2503.3 

9.98  105.71  19.995* 

10.05  100.42* 

6143.8* 

83.06 

20.00 

100.42 

6143.8 
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9/12/2012  20:10:03 

2.35 

10.04 

93.02 

20.00 

100.41 

6143.8 

9/12/2012  20:11:02 

7.14 

12.05 

47.15 

20.00 

100.41 

5370.0 

9/12/2012  20:12:03 

5.28 

11.44 

223.69 

20.00 

100.41 

326.9 

9/12/2012  20:13:02 

0.46 

4.45 

177.86 

20.00 

100.41 

194.3 

9/12/2012  20:14:02 

0.07 

0.29 

1.63 

14.39 

100.41 

70.7 

9/12/2012  20:15:03 

1.76 

5.20 

29.12 

7.97 

100.41 

42.9 

9/12/2012  20:16:03 

3.44 

14.62 

262.31 

8.55 

100.41 

24.1 

9/12/2012  20:17:03 

0.15 

1.62 

96.65 

8.20 

99.03 

6.1 

9/12/2012  20:18:03 

3.81 

11.44 

128.87 

6.87 

95.54 

-1.2 

9/12/2012  20:19:03 

End  Pause 

9/12/2012  20:20:03 

9/12/2012  20:21:03 

3.97 

14.40 

275.07 

5.49 

86.02 

-7.0 

9/12/2012  20:22:03 

3.80 

14.61 

275.49 

33.86 

-11.7 

9/12/2012  20:23:03 

3.75 

14.69 

4.54 

28.39 

-13.7 

9/12/2012  20:24:03 

3.78 

14.66 

281.97 

63.06 

-15.8 

9/12/2012  20:25:03 

3.84 

14.63 

4.35 

72.86 

-19.0 

9/12/2012  20:26:03 

3.96 

14.52 

286.28 

74.19 

-20.9 

9/12/2012  20:27:03 

4.02 

14.45 

4.16 

73.56 

-21.8 

9/12/2012  20:28:03 

4.08 

14.37 

288.83 

71.51 

-22.7 

9/12/2012  20:29:02 

4.08 

14.37 

3.95 

69.15 

-23.2 

9/12/2012  20:30:03 

4.13 

14.33 

289.19 

67.06 

-24.0 

9/12/2012  20:31:02 

4.16 

14.30 

3.68 

64.86 

-24.4 

9/12/2012  20:32:03 

4.14 

14.28 

291.64 

62.74 

-24.6 

9/12/2012  20:33:03 

4.20 

14.25 

3.38 

60.84 

-24.6 

9/12/2012  20:34:03 

4.34 

14.16 

295.32 

58.19 

-24.7 

9/12/2012  20:35:03 

4.41 

14.10 

3.14 

55.17 

-24.8 

9/12/2012  20:36:03 

4.52 

14.04 

295.62 

52.98 

-24.7 

Average  of  Test  Run 

4.58 

13.95 

2.94 

51.08 

-24.6 

4.47 

14.06 

296.98 

49.47 

-24.7 

02 

C02 

2.78 

S02 

CO  Hi 

% 

% 

299.21 

ppm 

ppm 

4.75 

13.80 

2.66 

303.49 

2.58 

31.24 

108.7 

9/12/2012  20:36:18 

Test  Run  3  End 

306.40 

2.50 

310.11 

2.41 

312.05 

2.36 

312.51 

2.37 

306.63 

2.42 

303.09 

2.45 

NOX 

CO 

ppm 

ppm 

298.16  7.579* 

BAK2012-159R 
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Final  System  Bias  Check  for  Run  3  .  STRATA  Version  3.2 

02 

C02 

NOX 

% 

% 

ppm 

9/12/2012 

20:38:09 

7.74 

12.53 

242.90 

9/12/2012 

20:39:09 

10.89 
10.93 
21.43 
9/12/2012 
20:40:09 

10.90 
10.92 
0.55 

9/12/2012 

20:41:09 

10.91 

10.90 
0.15 

9/12/2012 

20:42:09 

10.91 

10.90 
-0.23 
9/12/2012 
20:43:09 

10.92 

10.90 
-0.27 
9/12/2012 
20:44:09 

Filial  System  Bias  Check  for  Run  3 
CQrSfhtor: 

J01JS.  Harris 
P11212043ic:  1ST  Energy 
EBsMiOfl: 

CMSrator  Engine 

M&ffitence  Cylinder  Numbers 

Zb63 

S^JalT20 1 2 

13246:10 

€0)34474  CC203664 


CO 

S02 

ppm 

ppm 

2.50 

45.74 

2.25 

43.12 

1.57 

41.51 

0.82 

40.06 

0.54 

39.06 

0.51 

38.02 

0.49 

37.05 

0.47 

36.01 

0.45 

34.99 

0.44 

34.49 

0.41 

32.16 

0.39 

24.12 

0.38 

16.91 

0.38 

11.25 

0.38 

7.19 

0.43 

4.80 

6.60 

4.32 

7.04 

4.45 

8.78 

2.24 

10.16 

0.99 

11.34 

5.77 

11.49 

9.86 

19.41 

12.69 

20.00 

14.32 

19.03 

36.09 

2.93 

57.58 

0.91 

48.32 

9.75 

36.85 

20.00 

5.09 

©Q04474CC2O3664 

W£0£2O12 

EOM4J74  CC345730 


itefrime  9/12/2012 

1^474  CC32803^2 

% 

fS|G91681^3 

ftli  0.00 

M^4CC28062^08 
S2o.-„„o/  03 

-0.1 
10.97 


10.94 

10.92 


-0.52 

9/12/2012 


20:50:10 


10.94 

10.92BAK2012-159R 


21:06:35  PASSED 


C02 

CO 

S02 

CO  Hi 

NOX 

ppm 

ppm 

ppm 

% 

0 

0 

0 

ppm 

0.05 

0.47 

-0.8 

0 

0.37 

5.01 

-26.2 

0 

1.6 

4.5 

0.5 

0.03 

0.7 

0.0 

0.0 

-0.82 

11.06 

45.44 

2509 

0.10 

-0.52 

0.3 

0.1 

-0.2 

0.0 


CO  Hi 
ppm 
-26.1 
-26.2 
-26.2 
-26.2 
-26.2 
-26.2 
-26.2 
-26.2 
-26.2 
-26.2 
-26.2 
-26.2 
-26.2 
-26.2 
-26.2 
-25.7 
-24.6 
-24.6 
-24.6 
-24.6 
-24.6 
-24.2 
164.8 
174.7 
-16.8 
-28.9 
-29.4 
1045.6 
2391.2 


1ST  Energy 


Span  Cal 

10.98 

10.86 

216.55 

11.29 

44.03 

2474.8 

Span  Avg 

10.94 

10.92 

208.63 

11.50 

47.87 

2397.1 

Span  Bias% 

0.1 

0.2 

1.6 

1.0 

3.8 

1.6 

Span  Drift% 

0.3 

0.2 

-0.1 

0.5 

0.4 

0.2 

Ini  Zero  Avg 

0.10 

0.16 

-0.52 

0.22 

5.04 

-23.9 

Ini  Span  Avg 

10.88 

10.87 

208.89 

11.39 

47.44 

2386.0 

Run  Avg 

4.75 

13.80 

298.16 

7.58 

31.24 

108.7 

Co 

0.09 

0.13 

-0.52 

0.29 

5.03 

-25.0 

Cm 

10.91 

10.89 

208.76 

11.44 

47.65 

2391.5 

Correct  Avg 

4.73 

13.97 

310.42 

7.23 

27.94 

138.9 
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v  TH°  40  CFR 

ha.  _ 

l“""»  &/iujyd{  fey  i 

□  rrEr.siom 
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I  A  J  B 
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H 

£ 

Jr 


^~~^TTaX 

._QJ£l3.' _ f  3* _ 

i _ AliL_^  _ 

, j &y  ,** _ 

,2SQ  >tfP* 
^  -r  ?sTjp  7^^ 


.1^" 
JL  ^  " 


Olslsmca  !□  Plow  Dbriurh.  Hitalmol  _  tHWnoit 

r 

^tftned  lit) 

Ltisire-i-i  .;u; 

32= 

? 

l>mrnlmu»ri  (D|- 

% 

Zr _ 

Numturof  TiraMurs* 
Pc-mta 

ceu 

PalKUtifiS 

Vajcciy 

r'lmn.iil  Rte|iiiMrl 

Jfr 
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\\~ 

Nui-IjCI  f.i  Pirli  JStd 

z 

Z 

Paris  pe^Porl 

t_ 

4 

ThI  Location  SchrmvtlclO'l 

1  ncLldJ  (llll/il-ODSiWfllSLl.lt'SMCi  S'sd  "00J  w-itiTsv  s  s 
i‘  StHwr  and  lax*  □■  ca"t;  taji*  *titfi  ultc  jwd  hr  »sb'i  ><71  iyp4 
3  ind  ea:ci  **  JIT  ntr*  dra^an. 


- I— 


u.n,'3*j 


1  (J^i^aC 


rarJSr1'*' 


k^*r,L,  X 

■  -StJKrf  Q**»*^i-  liVu*". 


*“  /T^ir 

in  t  "T* 

-  •■  X  -n  ''  “ 

J  1 


Examples 


■  i~»T>  :-",_r 


NA  *  Not  Appirtdbto 
Plflir.  1*{UtT3PMt 


Ch&Cked  Gy. 


/£}.{2>fC^  . 


,,'?l'T«Wipi(nrTIU*i|s*  tgrt  ik»i  dritl 
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k-  IS-L* 

J _ 


BAK2012-159R 


C-3 
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BAK2012-159R 


C- 


1ST  Energy 


C-5 
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TRC 


Pa^c  /  ol~  f 


SC AQMI>  METHOD  25.3 
HELD  DATA  Si  IT  VI 


Company: 
Test  Location 
Operator 


t$T  _ 

EfiFiS-  £  +  *&fsil  ~  (•£>***?*  Ixetoen-* 
_ 


Dale  7  *7  fZ 


£  At-j  !  £ 


Canister  [ 

Canister  # 
Vial  A  of  R 
Vial  #  A. 

of  Rian  J 

AtOltl 

Canister]  cUftof  Runj 

Canister  *  OCC  £ 

Canisterjl 

Canister  # 
Vial  Cl  of  R 
Vial  #  C 

of  Run  2- 

ftfiO  U3L 

Can^ler^Zdtff  Run  Z 

Can ifiler  #  ROC  VS'S 

Canister.^ 

Canister# 
Vi!al_£afjy 
Viai #  tr 

of  Run  ^ 

ncoztol 

Can  istc  r^^^TRuri  3 
Canister#  GOOCH- 

un  [ 

Vial  0  of  Run  j _ 

Vial  fl 

Vial  C*  of  Run  ^ 

Vial  tt  fa 

un_3_ 

Vial  £  of  Run_3 

Vial  #  p 

Sample  ID  Mo.: 

Sample  !□  1 

Jo.: 

Sample  ID 

'lo.; 

Sample  10  P 

Jo,: 

Sample  ID 

Mo : 

Sample  ID  f 

lOu! 

Time 

ll'luuhiSpni|Hn 

Vacuum 

fin.Hql 

Time 

Clocli'tinmpJf 

Vacuum 

(iU-Hg) 

Time 

CkKkfSflinfftt 

Vacuum 

|in.Hg) 

Time 

CI«U5jmplc 

Vacuum 

fin  Hal 

Time 

Vacuum 

|in.Hg| 

Time 

Clfttl.'SpmpIc 

Vacuum 

fin.Hg) 

153.1  io 

1  \  /0 

s 

rtivo 

tv 

vTlUO 

tv 

/o 

^SiZ?/0 

-2  £? 

Z i. 

tfSJJl 0 

— ^ — 

mv™ 

Vb 

ifSio 

IZ 

"13 

c>/10 

Ml/20 

/<? 

fC1//  '20 

SO 

1  ?$l4  20 

IY 

Mteo 

IT' 

14  i  -720 

^  /2Q 

'S>1f30 

y  s 

/sr(  /3o 

/& 

tX*  1/30 

15 

t^fI/30 

1 4 

i^?f^730 

*3 

/30 

_ 

4^7  MO 

/2 

/40 

/J 

{lgV40 

t  *1 

l7S  lm 

0  3 

t^MO 

D» 

14  0 

t>5 

Ibll  150 

(j  9 

/#//  /50 

0  1 

LJ50 

0  T' 

IS tl/50 

0 

0 

/50 

O*? 

K-iS  ieo 

PC 

i  6^/60 

u<" 

t^OK/eo 

ctT 

tS^/60 

U 

/60 

/GO 

1^1 

j 

\ 

z 

3 

Reference  Method  QA/QC 


Client:  1ST  Energy  Date: 

Source:  Diesel  Generator 


NOX  CONVERTOR  CHECK 

NOX  RANGE: _ 25 _ 


RESPONSE 

%  EFFICIENCY  ! 

NOxPPM  (C2ppm) 

17.80 

97.57  | 

NO  PPM  (Cippm) 

0.13 

ZERO 

-0.08 

CAL  GAS 

N02Conc  (Coppm) 

18.24 

CYLINDER  NUMBER 

CC149803 

Di=  _ 18.11 

D2=  _ 17.67 

Dj=  0.44 


Di=  [  Co-  Ci] 
D2=  [  C2-  Ci] 

D3=  [  Co-  C2] 


%CEmust  be  larger  than  90% 
D3must  be  lees  than  1 .0  ppm 


12-Sep-12 


BAK2012-159R 
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TfiC  WTHQD  5,  PRE-TEST  CCW^SflUE  CAUBRATHM 
LKIHG  WET  TEST  m  im-  16EB5triii 

S-KlWI  FNO.I&H  UNT  S  _ 


Meter  Gamma  (Y) 


L^bnlo-  Usd* 


■02T  J01! 


Meter  Gamma  vs  Flowrate 


ToElrK^ii 


JS' 


—Gamma  Y 
Max  Allow  Y 
Min  Allow  Y 


;w*.Sth 


BX-02 


Flowrate  Standardized  &  Corrected  (cfm) 


Qurwfc- 


NH 


DGM  Orifice  AH  (in  H20) 


10-27-2011 


'.':h  TedHiK1^' 


Meter  Pressure  vs  Flowrate 


Flowrate  Standardized  &  Corrected  (cfm) 


¥KC  METHOD  5  PWl-15E»TCDMStMLE  CALlBIWTIOW 

USINTj  CAJUB VTgD  CRITICAL  □RlFbCES 
iPQHT  ETK3LBH  UMlT*. 


Meter  Gemma  (Y) 


! 


Hr 


Meter  Gamma  vs  Flowrate 


CjJifaHori  ridwwin  i'J'* 


0.990 
0.985 
0.980 
0.975 
0.970 
0.965 
0.960 
0.955 
0.950 
0.945 
0.940 

0.000  0.250  0.500  0.750  1.000  1.250  1.500 

Flowrate  Standardized  &  Corrected  {cftnt-^1 

=»■  Ca woa 

CD 
CQ 


-  Gamma  Y 
*  Max  Allow  Y 
Min  Allow  Y 


■a  i ;«'  ? 


■(M-IZPMltrt  Wi.  1  fel  sttlll),  BEV1H  10- 
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Meter  Pressure  vs  Flowrate 


2.5 


O  20 

N 


~  1.5 


£  1.0 


© 

o 


0.5 


0.0 


HS - 1 - 

-2  05 

B  IT  V 

r»J  ..  - 1 - .. — — 

1 

_  _ 

_ - 

... 

_ 

0.730  0.730  0.730  0.730  0.730 

Flowrate  Standardized  &  Corrected  (cfm) 


■Lot  Kit  bu 


fm  >L> 


IQ-  j-lZ  cml  lmat  M-±.  li*.  tnfr  w  LH  fi-  2 


JP  ■TJEfcl'brBisn-BKP^cDi  RSdEV  'i  £-* 


0.730 

■jci  «wr  Jfrit 


(  TRC 

TEMPERATURE  DISPLAY  CALIBRATION 


Meier  Console  Number: 
Reference  Calibrator 
Make  Extecn 

Operator 

Pretest: 


Model:  Oyster  Serial  No :  S5221 1 

JSH  Data.  10/27/201 1 

X  Posttest 


Reference 

Point# 

Reference 

Temperature 

Temperature 
Reading  VF 

Criteria 

Criteria 

Met 

1 

32 

31 

0.20 

YES 

!  2 

9D 

90 

0.00 

YES 

3 

200 

200 

0.00 

YES 

4 

rioo 

300 

0.D0 

YES 

5 

400 

401 

-0.12 

YES 

6 

500 

501 

-0.10 

YES 

7 

600 

eoi 

-0.09 

YES 

a 

700 

701 

-0.09 

yes 

Q 

500 

BOO 

0.00 

YES 

10 

SCO 

900 

0.00 

YES 

ii 

1000 

1000 

o.oo 

YES 

1 2 

1200 

1199 

0 .06 

YES 

13 

1400 

139B 

0.11 

YES 

14 

1600 

1590. 

0.10 

YES 

15 

1000 

1796 

0.  IS 

YES 

16 

1950 

1051 

-0.04 

YES 

Criteria.  Percent  different*  between  the  Reference  Ternperature  and  the  Average 
Tempemtune  can  he  onty  +  1  5%  gR 


Equation  liRaf.  Tamp  *  450)  -  [Tamo.  Reading  M6DH  x  1  DO 
{Rer.  Temp.  +480) 

QA/QC  Chaefc  _ 

DM.  "/r/r^/77 
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CERTIFICATE  OF  ANALYSIS 
Grade  of  Product:  EPA  Protocol 


Airgi*  $p*tiilitr  Gists 

mil 

SW!  gnj-!ra  f *.  Q&\gsr-&m 


Part  Number  EQ3NI99E16AQPY5  Riferanofl  Nwntor:  4B-<2420S£26-5 

Cylinder  Number  CC345?3Q  Cylinder  voicnn:  Gu.Fc, 

L  Jihnralnry-  A5G  *  l.Gi  Anfleles  -  CA  Cylinder!  PrtlSSurfl  20-1  5  PSlC  ■ 

PGVP  Ntmber:  B32t>1 1  Vaiv*  OuIIbC:  660  ^  |  *  - 

Aralyas  Dalfl-  Nov  04,  2011 

EKPifJIkm  rjAtc:  NOV  04,  2Q13 


C#"i1ICBtor  sell  _rt  r  KHKtm  *lri  "EPA  "'WHWt?  PtciDDDl  |£otr.  HSn'  HtootTM  u-icv  ce'orafcroi-  *i1iwc  ^r&yttoji  i^ftoStotoift  t«  -(A  aqirTi  cortttor  tor 
ij'I.iAp  wrtifl-io*)  rh*  cv*M*p  rot  a  toW  rnrtytai  k«-i*jta r+r  n  ibw  M*{»n«-ln  g  um  MpM  1141  (rf  to-*  Tia>i  -W  n?  mwri|«i  N  un 

Cl  nil  -PiipE- ■  &>■••  CirfUC*  All  uir  BW>li«IVd  n'b  *  p^ut  fc'rfliKM  batt,  iiii^U.  mhiii  KitaS 
Do  Mn  Uu  Trig  ^fl'scn1  nln*1  I  EC  pi  g.-  g  1  Wp^e  Pnn 


f4j*W 


Tulal  dri-dus  srf  mil  ixpcr 


21?. S  P»M 


Triad  DAU  AvAilablt  Ujjdci  K»qu»IL 


Ap  p  rovec  for  HaJease 


Fgr  Reiltivncn  Only 


l  Type 

Lotie 

Cylinder  No 

CALIBRATION  STANDARDS 

Ccnetritrjirtgn 

Ejcpipafmn  Dalr 

N~HU 

oweto 

CC25541? 

IBMfPPU  CAftHJfcl  MdrcOxlbe^lTROGEN 

Apr  15,301 2  ■ 

HTfiW  ' 

110»i 

C0330JSS 

Sf43,iPPM  MfTRIC  OKlDEiWTROGEM 

jjn  11,  am? 

■t 

ANALYTICAL  EQUIPMENT 

I  1  •••olr  d  TUrl L'N  Ul.*,'Mud*l 

Analytical  Principle 

LHl  MulltpuMI  tlh^rallcp 

[  NkrieLeAn  rtWPCBCCHfl  CO 

fTIR  ■ 

Oct  19,2011 

|  UtoJttfl: 

rOO  AMPWW110  mo 

FT  HR 

Od  n.2011 

F-ifti  of  M.iimnajim 
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Almas 

CERTIFICATE  OF  ANALYSIS 
Grade  of  Product:  EPA  Protocol 


ilrjit  £?»?*¥)  ?*!■» 

VTIIBItaahSWit 
L.jtVttf,  LH,  EUIi'-rm 
|3&|  JS/.Effi  I  hr  (TO)  Jf  r-SEE 

t+t  L3Ti 


Part  Number: 
Cylinder  Number 
Laborelgry: 
Analysis  Data: 


E&JNI&9E16A70Q0 
SG9136267BAL 
ASG  - 1  og  Angelas  -  GA 
Jen  0&,  2011 


Reference  Number  4B-12424B9B3-4 
Cylinder  Volume  144  Cu.FL 

Cylinder  PrtS&ure'  ZCMSPSlG 
Valve  Outlet:  660 


Expiration  Data:  Jin  Q 5,  2*13 


CMfic»«A6#ttVi^d*iaocSritiiotTrti^PeTii(*«b*ftetd5«  0*>l  1#*T|l  uilru  n*  tuny  cnutdyiHtilwl  Ana*titil  MetioMogif  OKinmmqiUBKFwacnhT 

ariMykM'  b'l IFiSl >'< n  jH ,  Thx  L/itrl W  li^k  4  UUI  -IMJiPfl  -'iy  dl  4IU£d  fcBKh*  WUS  d  Wivr ■]&■(.(■  «FC;a!  S«i.  Thir*  u>«  -4  vgnftcdlX  Vipw^in  *#TBfc»lhl'  Iho  UK 

!■•  ■  cCNks  Al  Dor-aanVatcrE  jm  Df  a  wjtanWv*****  rtihn'wU*  r«IH-  « 

[m  IfeiUt#  n*CyMarM»rtJ0fH4j4.1 

J 

ANALYTICAL  RESULTS 

GomfjgnW 

Riquratad  Actual  Protocol 

Total 

Ceic  uitretlcr  Csncantratlar.  Method 

Uncertainty 

CftflBOH  MOHChUE 

4AQ.0PPM  456.0  PPM  Ol 

*1-  TUNISTTTiaw&tsk! 

rflTRK  CWlPE 

460, 0  PPM  fll 

•jf-I^NlSTT-BMabla 

HIAUm 

Balance 

Total  oxitfei  &  nilragnn 

46W  ppm 

F0r  fLel*rene*  Ordy 

CALIBRATION  STANDARDS 

Type  Ljo*lti 

Cylinder  Mo 

ConcerUraUan 

6jtgkr*licn  Dote 

NTRU  u»6(H 

CCZ&7M0 

fiUnPHr/  CARIION  HQ  HOH  E EM Ufi QGEN 

POb  01,3013 

N7f**i  100604 

ccateoTO 

4S60PFM  nitric  ohoemhioqeh 

FflO  01,  Hit 

ANALVnCAL  EQUIPMENT 

IniirwRLfcist'JtiltltgilMgtMi 

Anitrllcil  Principle 

Last  MgllrpcilitE  Calibration 

|  NnoflcitnjDAHPOMoiiaoo 

FTW 

P5f.mi.i6ii> 

I  UlHlStG^OAMPOWJIHie  HO 

FTIR 

Jan  D4, 2011 

Approved  lor  Release 


■"■sgii  1  c4  46-1  **21  &E  e:  -4. 
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CERTIFICATE  OF  ANALYSIS  Alrgas  Specialty  Gsitt 

1171 1  3uulh  ilii-iHi.j 

Grade  of  Product:  EPA  Pn>toraln'T»«<li  >« 

«™  bjn  ran 

P5H  hlumDfr'.  B03Nl7iei5AO(i2S  foefciww  Number.  4^124327413-6 


Cylinder  Number 
J  atauftorv 
pc  vp  Number 
Gas  Gate' 


CC203664 

ASG  ■  Las  Angeles  -  CA 

B42Qi£ 

OC2 


CytefrdBr  Valuing' 
Gyhndur  PnaasarB 
Vetve  0  Jilel 
Analyse  Q-ete 


152Cu.ft. 
201 S  PSIG 
630 

Jkd  24,  2012 


Expiration  Gits:  Jul  34,  Hit 


OwK*UXl  frf*t  jffhfc!-  h  K*«[ !*.-«  -Tfl  "CPA  nnjMulTUy  PMHttfl  Ctfpl,  1?*^  '^r*J  h.  iraMk-tt  Iblfrli  Ai, HyfiHl  (fllKltr  Hf 

,,i;,iV,i(r-,..fj  Thhottlfii  hwj  InManrtylmlura-talr'yUMIIIK  Kim  *■«+■  *  -«’l|QO^cr  h  fi1  y  KV  lhHl  r/0  ro  *("  'ir»"l  ■"!*  ••*1*5  -tf'icr  ire  ikt 

*  flit  Ciftrawn  TMi/t  fll  imcni!v<)  Pr  nr.  *  4HMh  mu  iriui  9ha-«u  natna 
□ahk/Una  TT*  Cyfndti  Mm  1 M  ft  u..c  1  Vogj  FjioiJ 

- 

ANALYTICAL  results 

C  i  >ffl|H>l>»mt 

HoquattAd  AotlrtJ 

Protocol 

Toml  Relative 

Con  can  button  Coocent  ration 

M»U-gd 

UncnltUhly 

CARBON  ftUKlOd 

I1j00%  n.Wft 

01 

aj-  lit  NI5TTr«*ID^ 

OXt®i 

10.07*1 

<31 

*!■  11h  NHT  TrindUe 

nitrogen 

Bi  linos 

CALIBRATION  STANDARDS 

Ty  pa-  Lot  l:C-  Cylinder  Ne 

CqrceqtniEion 

Espuratipn  0«i« 

l+THM  suGMr  ccaniMfl 

9.9G1  W  OSCYCtHrMTPCKSFN 

J#rt«,2M3 

NTRH  0&JW6  CC2H1W 

BiMtS  CARBON  DKhXDEJMiroWEN 

i*fr’D,  1-313 

ANALYTICAJ ,  EQUIPMENT 

MrurMrid«4lKW  Model 

ArvIrBoil  Principle 

LHt  WMdpoInt  Calibration 

fitSMEhfi  %  cat 

NC4P 

«1A3flS 

Surrara  %QS 

huu*ughetk: 

JUn  xS.  2D12 

Triad  DJUAvadab 

NQ1«' 


Approved  for  Rlhll« 


Papa  t  i?r4Jt-«3U?Jfl1i,6 
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Approved  lor  Rgbn* 


o4  UMZ«UUHQ‘l 
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Atrgas 


CERTIFICATE  OF  ANALYSIS 
Grade  of  Product:  EPA  Protocol 


fcraas  Speciality  tews 

FlU  HIJIM.'  XU 

TrtAVIH  ip*  cur 


Pprt  Humber: 
Cylinder  NurribHlf- 
Laboratory 
P3V^  Number: 


E02Nl9&Et5Af)0a3 
ASG  -  Lera  Ange'e-s  -  CA 

es»ii 

NC 

Expiraiigni  Date: 


RffTerer.M  Nurnfc^ 
Cylinder  Volurra 
CylirvJer  Pressure; 
Valve  OullBt. 

Analysis  Grit: 

Auff  0-1, 2013 


4e-124j74?43^ 
144  Cu.P,. 

?315  P5IC 

sen 

Aug  DV  iDU 


CwifcrtM  aurtiTiri  m  senrtvm  rih  tfathc****  Prnnt-rf  (Km:  imrr  Mho  ito-™r  teed  AiHMial  MiuutMijir  tin  rvj  auntie  b< 

iihirr'K-’H  nx-klU'Ml. Th«C:4'**ir  iij»  ■  IWJi  ms^i™!  F>t>rtJfTTf  01  KtlHJ  hitw  win* OWAIkkG  t-Kita-=J  Tto»  in  wi  n*th  ilw  I'm  ust 

<r  ir»  fil-wflun  >ri-ur*  Mi  uflCD'HiaJMK  ;ifvi  rfiirvWkr'M  to? i  m  <res  «m«h  mvi. 
tiarM  it,  1  btpFmu 


CoiPpaneiVt 

ANALYTICAL.  RESULTS 

lectoilei;  AcUul  Protocol 

Con  cinVtll  on  Concentration  Method 

Total  Rtlaiim 

Uncertainty 

SULIUR  ^KMlCE 

Ba.SCPfW  AT  59  “PM  G1 

If  1>HSTTrj(iSi5K 

MTH0kiEN 

BHPi’fl 

CALIBRATION  STANDARDS 

Type  Lot  ID 

Cylinder  Ho 

Ccncontrallnn 

Expiration  Date 

hTKM  [tail 

OC25MTI 

D+JfiTHFM  SLn.hUHDKMUDfyiTRJLKieN 

Od  15,3012  ' 

ANALYTICAL  EQUIPMENT 

InBvumemMJkeJHMlel 

Analytical  n-lndple 

LatL  Multipoint  Ciflbralidn 

|  N  Ctf ::  57100  AMFD33G1  It  BG2 

Ftlfi 

JU  15.  2011  | 

Approved  Ic-r  Kekflsc 


P«g*i  el  •A-^aJfWiA.i 
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Alrgas 

CERTIFICATE  OF  ANALYSIS 
Grade  of  Product:  EPA  Protocol 


Pari  Number. 
CylirXlci  MmMbfti' 
b-eborgnorv 

Analysis  Oale 


CC320O31 

A5G-  ■  Los  Ar,gdcs  ■  GA 
Apr  04. 2011 

Expiration  Data: 


Reference-  Number 
Cinder  Vokime" 
Cyti^der  Pressure: 
V3ly *  Outlet' 

Ape  04,  Ml  3 


48*1?425&95S-2 
1-44  Cufl 
aats  psig 
660 


Au-jj-i  Srndiiiyliu+i 

1T3"i  AH  5,",!v 

I.L. K« (5  la  ■;. 

■?:>  i.':  •  -iiUij  !'  I'.r.'viv-. 
■-|  mi  Fiji  n 


CuliratKS*  prtup^i  *  ■■■  :n  tPa  T'Liihb-  -i,  F-h:oaj:i  |Ecpi.  IWJj'monilw  ^nW'GilluaihpKilBaracrtlrttl'VRUiftteirttt-tirtrtf 

n-.i-VI.W'  iri»ir*^-i**  lP:l  i-ji'Adil  AM  i  UKK  ArjItfllU*  bACDIk'W  KPa’Id  bl'BW  ■**  3  'Ml  slfH  TH*r*  J|»  HU  ligpl'Mn)  insulin  Irt  wX-ih  4lTMin*  V10 

afn>  gi' knt$«iifTfUhir*  A'loon«nliptGni.r.inen»iK>:t'T'»|i-tfiin,.4lWT-,nH'*f'«  .-,:!£•  i 

Lhi  h:rr.  Th  A'L.y  r.im  l:*  [TA-  lSfip-A-fl  Ml  l  l.'^aPUK-U 

~  -  ANALYTICAL  RESULTS 

Component  HgqutsTad  AtruuE  Protoc*nl  total  nataitua 

toncamralion  Cgnt*n(rtlton  Manned  Uncertainty 

I  ■!  ■  ■■ - ■ -_ - -  - - 

11.WFPM  11,1?  PPM  (15  IK  NnStTriDeoblfi 

lUWPFM  IIjOBPFM  Gl  D  1%Mt»T  TuiXRijfc 

1104  PPM  IMTPPW  G1  *jM%  MST  riiaaMc 

Balaix* 


Typa 

Lot  IQ 

Cy linden  No 

CAt JURATION  STANDARDS 

Caneentiallon 

Expire  lion  Dote 

NTRA1 

ewea? 

CCHM74 

ASOPPhi  NITRE  OXIDEIN1TRQGEN 

Otl  02.  MIL 

NTflftl 

03DM7NOJ 

GC 193474 

fi  SOPPJvl  rinriNlTRCMtH 

Od02,  20H 

HrftM 

044004 

CC255B& 

IDuMPPM  CAR0OH  MOf*0XTOBNlT  fiOGEN 

Ain  15,3012 

ANALYTICAL  EQU1  PM  ENT 

(nfltTum  riM/Ma  hitf  Model  AnnEyltral  Priilpiptfl  bail  Mill  l!  pc:  ut  Cali  brcbon 


j  NiMlaterm^HPOwnnopo 

FTtft 

MirtlS,  20>1 

1  CilSsinSa  Anul>1iwl  NO 

Q-D«0 

Mur  IB,  -201 1 

I  Calrtarf.il  Anaiit*c»*  NO* 

CLDNQa 

Mir  111  2Q1 1 

Trj?d  □*[;»  Av^lfjibtc  Upon  fl-nqiisn  L 


Approved  for  Release 


hTOi 

CARBON  MONOXIDE 
NITRIC  OXIDE1 
hlUlOCEN 


Fisa  1  rHAa-13426Sfi5?-2 
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MAT  HE  SON 

mJi.  .  .Th  a  Am  \  Pro-T cilia 


i1WP4Mdgnp  Nwwny 
PisadffJiarTXTJSftJ 
*'*  ■  »  Tia-swJUi1 

,C  ertll  .eel®  of  Ang.h^a.ig  -  IP  A  Protocol  HKKtum 


Customer:  ME1.QS  Preinool  Rela'encfift  Le# 


Cylinder  Nu-Tijan 

5X47B24 

G1 

DM9&V1  174860Q767 

Gytmder  Pressure 

IfiGOPSIG 

DO  NOT  USE  THIS  CYLINDER  WHEN  THE 

Last  Ana  ys-s  Date 

4fS8f20l1 

PRESSURE  FALLS  BELOW  ISC  PSlG 

Expiration  Data 

RF  PLICATE  RESPONSES 

Oompanenl. 

Carbon  Monoxide  Daft:  1M3.'2flQ& 

Date.  4/20/2011 

17.47 

■d? 

ITS 

f"«- 

Certiliec  Can* 

17-54  ppm  +/-  1  %  re-1 

17.44 

17.56 

17.45 

17.57 

Component: 

Nitric  Oxidfl  Dal®.  1713/2009 

Date-  4j?sr?oii 

21.  IS 

21.36 

Certi'iEd  Cone: 

ai,3i  ppm  *r-i%  rei 

21.17 

2i  49 

21.23 

21  42 

BALANCE  GAS' 

Nrtragen 

NO*:  21.6  ppm 

Reference  Only 

REFERENCE  STANDARDS 

Component 

Carbon  Monoxide 

CompenenT 

Nitnc  Oxide 

Reference  Standard: 

SFM  Reference  Standard: 

SRM 

CyMer*: 

CAI168C7 

Cylinder  4' 

CAH)1^41S 

Concentration: 

24  73  PPM 

Concftfitrelrcrt 

4fl  52  PPM 

Exp  Dale: 

0ft'T2f2Q17 

Exp.  Date: 

0&01J201C 

CERTIFICATION  INSTRUMENTS 

Component: 

Carbon  Monoxide 

Compfirtertl 

N  Inc  Oxide 

MakfliMndel. 

THERMO  42i 

Mane, 'Model . 

Horiba  CLA-SlO 

Ssr  el  Number: 

903094427 

Serial  Number 

4LKB3FHH 

Measurement  Principle, 

NDIR  Measurement  Principle: 

Cl  1EM 

Lait  Calitx'allon: 

04/2072011 

Last  CajliPreiticn' 

04/13/2011 

Ndes 

RECERTIFICATION 

This  CtrljIlca&OPi  was  perfonTOd  according  to  ERA  Traceability  Pratooal  for  Assay  a  Certification  of  Gaseous 
Calibration  Standards  September  1997.  using  pracedu-e  G1  jr*ttof  G2. 

Date.  Mfflacn _ 
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Airgas  _ 

Airgas  Speciality  Gasai 

CERTIFICATE  OF  ANALYSIS  Z£S5» 

SSi'JC'JFai  i/:iLv'?lif± 

Grade  of  Product:  EPA  Protocol  — 


Psn  Nuntfief 
Cylinder  Numce^ 
l  abciraLcry 

PQIVP  Num&d" 
Analysis  liane 


E02M99£t5A0iSB 

CC2M635 

ASG  -  Lcjs  Argrlts  ’  CA 

032011 

iul  07.  £.011 


Reference  Ncimi^r 
Cyinder  Vohme 
Cylnrier  Pressure 
Valve  Qutei 


’  44  Cu.fi 
>D15  F-SlG 
350 


EKpiratian  Date  Jut  07, 201 4 


l^riin3l[|A  partfm^i  .:■  pri*  F FJ,  fi^nufa  lip  ijfti  |jl.  |U7|'  ul  rPj  fii L y  [1  n't Fu ^ r~ii~.  lhlnl  .V-j  pit H I  '.*37  dm  ri  1  lu o ■  g  '*lv:  h..-.  t' 

y'HivVe'-iac''*  ■: -L'li  ‘i  *vAn#i  ■**!  *11*1  iirSywl  UiWfrrl*  «  *«n.-  umm  *4> « irp-MpB*  *■>.■•  «l  et»  mi  utirattjr’  -41  j-'n-.  sfir-  •?>"  !  air  i«- 

&  ltd  Muftnfe'.  m*nr'*.  Aii  #ncewi  fere  w  ri  .1  vAwww  ivma 

"nwsC/  ^idi  UV**  1W  PHI  13  ■ 

ANALYTICAL  fct£&ULTS 

Cdmeonim  Rnqufitud  A;:uil  Protocol  T<rt*1  RfUdefl 

CdirtfrtHtion  COnCHilrttiwi  IfeUiod  JncrrrCahtv 


CARft”K  4A0NOX liF  j$t»  PP«  ?S(*  PFiV  3 !  + i-  1  \  NIS  r  Tiarnauw 

(ilTHOCsEM  HtbvB 


Type  Ldl  ID 

CylmiJti  HP 

CALIBRATION  ff I  AN 0 ARTIS 

CantOffliatlori 

ExpirJftien-  Date 

NifiM  Bjcnpj 

5G01WH99 

}45aFPM  MC'.'JraineiMTRC'OFM 

GtiSG-  2012 

InH'llrnenurtskHlModel 

AN  ALVTIl  Ah  F.yi  1 1  PM  F.NT 

A.  ipj  lytic;  ill  Principle 

Ldai  Multipart  Calibration 

E^WCNS  CO  LOW 

MJII-! 

an.  acn 

1 

Tmd  CjLi  Amiable  Upon  Fle-u  j  uu  L 
Wi  lies 


Approve  d  for  Pddflsc 


i>jar  1  -flU  4.5  1  3  J1TQ9I.?,  1 
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C  \Ll  HH  ATEnN  STANDARD  S 


Cylinder  Wo 


C*n'&*iitra(ld*  . 


Airgas 


CERTIFICATE  OF  ANALYSIS 
Grade  of  Product:  EPA  Protocol 


Pail  Number 
Cylinder  Number 
LabOrstorjf 
PGVP  Munber 


EC2M99E16M^73 

5GB013S2AUB 

ftSG  -  lbs  Angeles  -  C ft 

032011 


Expire!  to«i  Pat*; 


P.artHran«  NuuLuj: 
Cinder  Velum*- 
Cyfndar  Pressure. 
ValMe  Outlet 
Analysis  Date. 

MOV  Iff,  2014 


Alrgaa  Speciality  Gssg  a. 

limS  JUnnkSt 

J4S  <vvtet  V-WSA 

razjjwrMia 

llrir--  an 


Jfi-1 24284*26-2 
144  Cu.Pl 
2015 P£lG 

360 

NOv  10. 2t11 


Tnut  PlH  Avallabte  upon  Rvqimt 

Not«; 
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Last  page  of  Appendix  F 


1ST  Energy 


Approved  for  Release 


P«s<  1  Dt  4fl-1-t*MSiifi.l 


CwtftulPi  w  fc^rt-iLii  Alfi  JEPA  Tr-jott-ly  ft*nf  [Sr-jJ  '--Al?  ir-iV]  p»  k**ju*  I  .:i>j  a^ksJ  Vwrvia oty  H»s  oca  i*^*  Vh 

If  ri  lip  L  j  FI^K-^  Th  5.  Vll  lufl.  ^i^Vul  i.Amlii-h,  in  a‘k  -ti  I't+Jw  V  !  ■  ttrtdtnot-  bit  Cl  Y/‘.  1  fl  in  IQrifcCTl  npji4«.  pinu  Itn  -.M 

tl  iru  c*tnM£fl  flRMu*  A1  CGftttltrA!*^  V9  «"  i  YStMRflftrfOnb  Ml  AmaFCitniwb  rv*»| 

CuNtf  Lit'n-iiOjhi  -it*  Lsila^  I  Hi  (r*c '.<  1U>y»RiK« 


ntvh  ceonh 


CCaiM74  yjQCi^M 

■  r  .  1  H  1  . 


1  n  ntni  i 'fl  flfttMl  KfiJlfl  □  d  irt 
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1ST  Energy 


ANALYTICAL  REPOST 


SAMPLE  TYPE  Front  Hatf  TEST  DATE:  flflEHOH 

NujJ#.  ProOfi.  Ffonl  Mart  flF  F'ltfl'  HEMnr 

SAMPLING  METHOD  GARBS  LOCATION:  Generatin'  Stack 


SAMPLE  COMPONENT:  Acetone 

ANALYTICAL  METHOD  GnSwrttStfic 

LAB  NO.  &34 


ANALYSIS  DATE:  106/2012 


ANALYST'. 


Lou  Villaruz  Preset  Chemist 
COMPANY  NAME  1ST  Energy 


Test 

ID# 

Vol. 

(mis) 

Unwrrected  Wt 
(gm} 

Corrected  Wt. 

1 

saw 

m 

0.0069 

O.Ooso 

2 

&5BS 

76 

0.0021 

0.0014 

3 

8SC2 

125 

0  0009  ND 

0.0006 

Blank 

3600 

203 

0.0019 

’NET  IrrfiC^teS  a  Non-Detect-results  reported  at  the  Nnml  ol  detection  0  000$  gram 

c/v 


Approved. 


_ L  i*"1  l_. _ 6r 


Lou  Villaruz-Pnoject  Chemist 
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ANALYTICAL  REPORT 


SAMPLE  TYPE:  FfltefflMt  PM 

SAMPLING  METTOD:  CARE  5 

SAMPLE  COM  PONE  NTT'  02.6  mm  Quartz:  filter 

ANALYTICAL  METHOD  Gravimetric 

LAE  NO  ' 


Teat 

m 

Fitter  No. 

UnctHTedad  Wi 
(gm) 

Coirected  Wt 
(gm) 

1 

0596 

42% 

0.0005 

ND  0  0005 

2 

0609 

424 

O.DODS 

fl.GOOG 

0 

SSD3 

425 

o.octo 

Q  .DO  1 0 

Blank 

aeog 

426 

-0  00133 

"ND"  indicates  a  Non-Detfrct-re&uHs  reported  al  the  limit  of  detection  0  0005  jrnm 


C*v  vd 

Appiqved 

_ i 

r' 

Lou  Villaruz-Pir^ect  Chemist 1 

} 

TEST  DATE- 


LOCATION:  Generator  Stack 


ANALYSIS  DATE.  1  0jT&V20  1 2 


CTYv 


ANALYST. 


Lou  Villaru;  Project  Chemist 

company  name:  ist  Ewigy 
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IST  Energy 


ANALYTICAL  REPORT 


SAMPLE  TYPE:  Condense  PM  TEST  DATE-  e/12^2012 

Ai?jsoja  Fradipr 

SAIMPLI NG  METHOD:  CARE  5  LOCATION:  Generator  Stack 

SAMPLE  COMPONENT:  D|  H2Q  ANALYSIS  DATE:  IQHIQQIZ 

ANALYTICAL  METHOD:  Gravimetric 

lAe  no  eza 


ANALYSE 


Lou  Vifiafuz  P  roteci  Chemist 
COMPANY  NAME:  1ST  Energy 


test 

ID# 

Vd 

fml&| 

UmXfrreded  Wt. 
tgm) 

Corrected  WL 

tem) 

1 

S596 

420 

d.oooo 

o.ooro 

2 

0600 

450 

0.0125 

0.0105 

3 

SS04 

490 

O.OU2 

0.0120 

Btenk 

061 Q 

226 

0OQ1Q 

"NDT  indicates  a  Ngn-Det&ct-nesulls  reported  at  the  limit  df  detection  0.O0Q5  gram 
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1ST  Energy 


ANALYTICAL  REPORT 


SAMPLE  TYPE  Condensable  PM 

Organic  Fradifto 

SAMPLING  METHOD  CARS  5 

SAMPLE  COMPONENT  Methylene  Chloride 

ANALYTICAL  METHOD.  Gravimetric 

LAE  NO.:  934 


TEST  DATE:  2/2012 

LOCATION:  Generator  Slack 

ANALYSIS  DATE.  IDMIfcOIS 


COMPANY  NAME'  1ST  Energy 


Test 

ID# 

Vol 

imis) 

Dnconrected  Wt 
(gm) 

Corrected  Wt 

m) 

1 

8537 

190 

0  QGlO 

HD  0  0006 

2 

*601 

135 

0  0047 

0  0034 

3 

8605 

130 

0  0M9 

0.DG3& 

Blank 

B611 

0.0014 

"ND"  indicates.  a  Noi-Oeler.t-re&L'ls  reported  at  the  limit  of  detection  C  0001  gram 

C^V 

A  m  roved  _ _ 

Lou  Vii:  ants 
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1ST  Energy 


ANALYTICAL  REPORT  SUMMARY 


SAMPLE  TYPE(S)  Front  HaAf.  Pi  Hera  We  PM  TEST  DATE:  9M  2/201 2 
Sack  Hair^,  Back  HatflSl 

SAMPLING  METHOD.  CARS  5  LOCATION:  Generator  Slack 


LAB  NO  .  934 


COMPANY  NAME.  1ST  EnefflV 


Test 


1 

2 

3 

Avg 

.AnalyEis  Dale1  lOr&^OlZ 

FH 

o.ooso 

0.0014 

D.0DQ5 

0.0026 

G.D 

1.4 

05 

2.6 

Analysis  Dale  tQ/S/2012 

MF 

9 

0  0005 

o  oooa 

0,0013 

0  0011 

ma 

0.5 

OS 

1  5 

1.1 

WrswDae  10/11/2012 

9 

0  007fl 

0.0105 

0.0120 

0.0101 

7.9 

10.5 

12.0 

10.1 

Analyst  Data  10/11/2012 

9 

0.0W& 

0.0034 

0.0056 

0  0026 

mg 

0.5 

5.4 

36 

25 

Total 

9 

0.0140 

0-0151 

o.oi  ao 

0.0163 

mg 

14.9 

16.1 

13.0 

16.3 
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BAK2012-1 59R  _  _  G=Z _ _ 1ST  Energy 


ANAL  YTICAL  REPORT  SUMMARY 


SAMPLE  TYPElSi  Fpo^tMalf  PM 

METHOD  .  J1.KIJ.  L. 

las  mo  jy 


TEST  DATE  W\2f21H2 
LOCATION  Gswslisr  sack 
COftPAH t  NAME  iSrei^s, 


gramj 

rt  a  3  fin 

uaitiu 
00140 
D  0120 
0.0100 
OJOOSO 
0.0060 
D  00*0 

aoozo 

3  (HOC* 


Run  2 


ftun  3 


Run  1 

m  f  H 

0.0060 

■  MF 

0.0005 

■  HHfACl 

0.0079 

■  BHjDnl 

0.0005 

■  Total 

0.0149 

Run  i 

Hull  3 

0.00  34 

00005 

o.Ksoa 

<m»w 

0.0105 

0-11120 

0.0034 

(KDCIHfi 

0.0161 

O.Olflfl 

1 


I 
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1ST  Energy 


L A3  NC 


t'TRC 


3KD  F6gafi-SDri.n  Sjhl 

CAM3M 


TS«*ur»d4e!ja  I3£lg 


s^n-pietf  &iifini2 
?lTf  Sarplod:  ■  ,- 
SutmtowJ  ft'13C012 
Analyzad-  ft' I  T.'ZO 1 2 


Cfcent  Name:  ISTEnaigy 
LionifirtfUnir  □c^flraLor  Ensile 

SC  iifif  Waile  Gat  Line  ID  I-  rf.ine 
Typo  of  Gas-  irttwir 


Ptcjpa  Nn  ■  -  -  - 
Lab  Nr.  FW14 
TRC  N>  Ho  3590 
Clltnl  IP  HC..  £L&3 


Analysis  of  Natural  Gas  by  Gas  Chromatography  ASTKI  0  1945  SE  2BQ3 
Determination  of  Hs&t  Value,  Compressibility  Factor,  and  Relative  Density  ASTM  D  J5BM& 
SReapprpved  2003) 


GPA  Standard  2 t45-9fi 


G  P  A  214  5 


0  DOT  ^  Outline 


QtM7  i-BuLane 
0TO3  ;-Ptrtiant 

OOOQ  rV  Pur  Lone 
0QH  Frcpsne 


Dfinsity  Mt' 
SpedrcVdime,  ft4 fib 
CGmdesafcilty  Factor,  Z 


A  $  T  tt  D  3  5  B  B  -  9  B 


fias-  Pr;pgr|it5  GfllCtJl3(M^  BO  F  and  1-1  695  P5IA 
0.U7J2 a 
12.S5 
Q.WBC 

HHV  UHU 


f-l3d3r  0  BE.  OSCT/WIMBTU' 

12956 

1434J 

GROSS  HEATING  VALUE 

NET  HEATING  VALLE 

MWW  Q  7C.  dSCTiTMMBTLf 

13MS 

14M& 

t»UVi& 

SOI  ■  if 

niu  t  ih- 

Maelar  ffl  M,  datf^MWETU 

127BO 

U126 

dry  J  BT  7 

21 7  2.3 

151.6 

1962  2 

we!  ^64jB 

2134.4 

143  9 

10354 

fc-fWor  g  PiH.  d;rr.-MISKT  U 

itxb 

2231 

dry-  117.9 

2174,3 

151 4 

15?*  l 

fc-ftetar  ®  7C,  dad/MMBTU 

2C6A 

w^C  1650 

2136  6 

149.1: 

1&50Q 

tTadar  g  tifi.  dnri'/MMflTu 

zozr* 

22*6 

MATHE5CN  IRI»QAS 

Cylinder  Na  ■  EAT5fflJ 


,L  CunetZed  fai  Ccvnprcsscilliy  floea  VaumeJ 


Analyst:  Lou  Vlllaruz  {Lab  Manager) 


SPECIFIC  OFIAVITT 
1.B115 
1  D1|E  * 
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1ST  Energy 


ZALCO  LABORATORIES,  INC, 

Analytical  &  C&n&uHing  Saivioes 

4309  Armour  Avenue 

Bakersfield,  California  933G8 


fGBII}  395-0539 
FAX  (061}  385-3069 


TRC  ftMtoMlHHal  Con. 

2620  PegiS'i  i  Hi.  tic-  1 

Baku's?  old  CAS33W 

Frtfic\:  Gj»  Aim^iik 
Fr^flc:#:  CSODSdfl 

A’o'K.  Cite r  Nu.:  USMIM 
fltpurisd.  oa'jmjtri 

Rd^Ivk  WIMQCIitM 

Lui Sun'C^i  ID:  i£r>i8Mli 

C  kMVl  SdmplB  O  Rh:';t;  Cm-Hukr 

DjI«  l i m:1:  g»v2iM12  12.M  .HOOJ 

_ cat _ 

iJPlfcl 

DdL-i  jjlu 

Flm  MkIIiu-3  Prw"f«l  -  J_ 

HfliHI  i(j  VfllUh 


1 1D1D 

CJt-j 

rfo  □  2*5 

BflJTIZ 

5h’13H2 

J.'.l 

ijms.mLIt 

Hffltl 

tilt* 

A5TM  D  2*0 

a1!  :-'i2 

WITH 

JhH 

■jiBJS,  BTIVd. 

lJDMO 

Si/gd 

HE-TIU  D  240 

*1iri2 

(flit? 

UTIjCEU 

slttW 

suuy 

ASTMD240 

ftinii 

*11>4 

HUiWii 

new 

BhA 

UTUD2U 

Wittt 

■^*1 

Nit.  rrij^i 

WT9W 

stum 

t3fM  D  240 

*13/12 

tuna 

THInelflum  cmmlallY 

'iijlu,  Tad 

11 

U 

rc*T< 

A5TM  D  0129 

*1702 

*17, *2 

.401 

Ulhnrvil?  ArulytlB 

Cffbcn 

KJI 

■a.® 

WL  St 

AE“V  DE371 

MT/lf 

W’,"i 

Hjirogek' 

13JB 

MS 

m  st 

RS'.  ki  rwS.'R 

WffJlZ 

Wttl 

J.1H 

Cihflin 

145 

*45 

vr.  % 

*5^  own 

Umil 

■i'i.T.’li 

JAH 

rl  i:ih>n 

4.H 

44S 

Wl  it 

A?™  LUItt 

SUT/IZ 

U2W 

J*H 

h V'  t (*»  '■  ':**  ■  vd  HC  EMMtt  Mt|MI  taU  fi»  THU  I  vcl  "I-iiWj™  LcK.!".i'iF  3nL.  i-aii-ta  Ih  irLHl  H-j  ’CLP-  TPttp  CfrHlTO'JU 

■  W)>4l«WWi  l*St  Ltt.ri^v  ftr^iwrl  LSrtl  'i'Sii 

rF7  1 1- 1-1.'1  :  u 1  :  i'dC">l  ££4Jy  kj  I *■  c  ike  Murjrwi  hi  nmhnv  ivli  L*n  irin,  c’  tec  j“*rJ  ~hi  wi  d ,  I  r  ■  virrk,:  :i  n^UuCig  pi  fcR  ryifk  Tr 

McS*.  ^kliuklh  III  Jr.-lfj  t-T  :Kiim::i^  ►•U'F'Vdt  tfl  qif  OT’M  ■  SlP  !  MX  'Kil.iU  Cf  It*  iil-ii  1'u  y  il  r  m  ni.ihh  .-hJ^Hi-,  4*‘£. 

kUcdrutei^1  «  mg  item  uirpil  ■=  t?  m:  Ipv.l|  d-  lflk(;  V.  iMfl  llti-IKr,.  kltflnefcii  CHiid.ik,  r-fl  I  mill  n-?.  nl  tm 

1MH1Wl|ltH/teHn  hi  ptm  ciJii.c  -I  TP'  rSf-IKnS 
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1ST  Energy 


ZALCO  LABORATORIES,  INC. 

AnglyiicHl  &  ConsulUng  Services 

4305  Armour  Avenue 

Bakersfield,  California  9330*3 


TRjC  Fr«i  anmDnial  ■” ap 

FeeJkI  Gjs  4'ulyiu 

*!ak  Qrdar  Ha.  uunaa 

ZB2D  PfSanut  =HJ.  &*  1 

Pmlwltt  ctoosce. 

Hapcned:  tgGT.^DIJ 

ft*6ian*tt.C*  Maoe 

Anwncn.  JaFhiini 

Raidhiu  G#ftl/2m2:  jfl-OO 

m - — - - - ■ — - - - - - i 

Lij  Simula  10:  liMlifrMi  MUctod  &r 

W  Sampli  B:  Hd?  Durwmtnr  Data  Cdlt-dad:  BflSfiOil  tMMflWM 


H*l*  Doll 

flnutriii  _ !_^i _ IftVl*  FlW  Mglljig  _  EBBL-ttM  lnl[ 


(661  ]  395-DE39 
FAX[661)305-30eQ 


Gaa  4  Arr  Trrt  ng 

Tm  5l«>  H  VC 

Tutar  SlnnurJHydri>a«n  SulfW*  b-|f  #31  M  012*6. 

J.(l,r  j  bS  Cj U 


uviajK* 


AiSI'VB-  ul-inj 

JSipw 


as-t^csjh  mam 


F,lrfi'.2  JAM 


Sj  liffij 


MS?  ^c-  Se^iI*  ■>  h  (  *.^rML  rivi  ~r  ■  TTI.V  I 1  E...  ~Nuhad  Lrft  C&riMinL-H1  L^.  U;  S-d  j  a:i  ^Edihj. :  LH 1  CviimiJ ="  TElF.  TtoJetr  C^ikv  rtr 

-iidl':  l-hni')  Hi.  Hi'-T'J|T|  Snl,'WrLti|  '.  i#  C«a*  '■m+  * 

Tha  rnJi  P  I  Si  ■li-.-l  ty,*/  to  *-a  ivfln  are*rtrf  ******  iE-OAnfii  In  =1  f*b  ■  r**T^M  i*r*H<  rvji  **  'HLAai  Ir  it  nnt 

N«*  5an-p,*l  *n**fl»<  -tw  UI*P=H  1.  i?KH#a  hn  p  il  *n  .iu  hriJdri,  ^,  mfl'H  *M£  r-K=r  .vn  iy  t***  lp&c«k*}f  01  lunpKiL.iK  IrihiO  E-PC 

*.*  li-lYHi  (J(a}Mvi  I  HTMk".  r  ■  r  "  L>'  *c  El  “[>*;.  In  h*  31  hfta-  0  IUX  ud*en  ■  r  r.E  :.■  ■  rl  n-  Ir.  ■  r  ir.-.-iE-is-  f  n-  nAHnrji  n  cp  rrt  n--  |-p  bn  La  horn  pi  Iho 

t<-Jkp;s-  ■*'*■:«  Iu  :-l*as*ti*ih:  JitV  HW53B 
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BAK2012-159R  G-14  1ST  Energy 


CHAIN  OF  CUSTODY  RECORD 


<  >»k- 


iKF  (*-  VfTE  ■  i>  [ 


AfB-WTE-04 


APJJ-WTt-OU 

S 

AFB-WT  H-iH 

nm 

AFO-tTE-tfS 

AFti-WlV.- Ob 

s 

AFB-lVTf-Otf 

~7 

AFQr  <H1  &j)* 

aF0-Wte-S» 

S 

AJB-WTl-J-pJ 


TibEsK^J 


toll'll  IS  i. 


iiwliii 


m.'ji']!  Jij  mi. 


KimpIrJ  jftgtthtf 

IlMtc-  Stir 


|  |  s  NE  U 

4  ]  £  4  f  4  1  5  I  CJ 


H.C  KlIiJ 


miuir  H.i.  X 


v:d[iiW! 


Ie  3  t 

I  !I! 

j  i  \  1 1 
I  ell  III  'i  1 1 


t  Him  iiil-m^ 


Mitr  l  imt.  ?  I  f  2- 


JJiro-'Tunr'. 


3)«ie.JidiL 


TRC 


Atmospheric  Analysts  &  Consulting,  Inc 


CLIENT 
PROJECT  NAME 
AAC  PROJECT  NO. 
REPORT  DATb 


:  TRC  Environmental  Cntpuiaiion 
:  TS-T&ierfcy 
:  JJ3ST0 
:  Q9ftGtf2d]2 


On  September  14,  2012,  AtmnapJiefit  AnaJytii  &  CnieuauHli^  Inc,  rewived  sis  {$}  Sijc-Lilcr  Sumnw.  Cwiitfcra  and 
iik  (6)  Tjupnn^sr  vials  for  3NMNEQC  arialysis  by  SCAQMD  25.3  and.  Fptcd  Gases  analysis  hy  FPA  .1C  Upcti 
I  Cilj|X  the  W^re  Atsi^iriJ  caique  E  ..abtiraL:>ry  JD  Jit'  mbc,'!  HS  fblk-ivu: 


1 — z - 

Client:  ill 

lob  No. 

J2&S7iflr75S43  7 

InJbal  fHisure 

(iBIIlHg} 

1  AFB-WTE-GI  j02 

497.5 

AFf3.WTfvdl3,04 

]2d370-5»43B 

m  .9 

AFE-WTE4J5.0S. 

120*70-51439 

S».fl 

AFB-WTE-0?,OS 

1 20&7(j-3S44O 

534.2 

320*70-51144.1 

448.1 

APP-WTMi,U 

1  2O07P-5?  A*?. 

455. B 

SCAQMD  25.3  Analysis  -  An  nhq-jui  of  file  gaseous  sample  is  injected  into  the  GC/F1D  aid  an  aliquot  of  Ihe 
impitytrr  sample  is  injected  inlo  the  TOC  Analyser  Ibr  analysis  fbdLeywm^  SCAQMD  25.3  s$  specified  in  Ihe  SOW. 

EPA  30  Analysis  An  etiqlkn  of  (he  fEBJCouis.  sample  is  injected  into  the  C3CTCE>  Jar  analysis  following  EPA  3C  m 
^lecjfled  IrsiJie  SOW. 

problem!  ware  anwinitarcd  dajring  waiving,  preparnLicai  uod/ar  analysis  of  these  samples  The  te?c  results 
included  in  thjy  report  inset  all  r^tjoireioerits  of  th*  WLi-AC  ytindards  an&'or  AAC  SOP*  AAC1-SCAQMD  25-3  and 
EPA  3C, 


[  certify  thm  this  dub  ii  teclmki.lly  eccur*er  complele  and  in  compEiaow  vith  die  teems  and  conditions  of  the 
codtraCt-  Release  of  the  data  cootadneij  in  this  hsrduipy  ditto  pnckai-it  has  seen  authorized  by  the  Laboratory 
Director  or  his  designee,  as  verified  by  the  following  signature 


rfyuu  have  aiiy  questions  w  require  hh  eKpla.'iatiiin  of  youi  data  sdultK.  please  eon  tael  Lin  underxigr  ::il . 

Marcus  Hueppe  /7 
Laboi  atary  Director 


Tliis  repon  consists  of  58  ptjiea. 


:*|  Li  I  i  II  i  ■  ii  ■  I  till 


3534  fas! mar  .W.,  Ski.  A  *  Vbrtlura,  *  CA  93CKM  @ 


Pagp  I 

www.Mdah.eefti  +  IBftSJfHMtJ:  ■  TAX  13051  650 1  $44 
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G-15. 


1ST  Energy 


Atmospheric  Analysis  X  Consulting,  liK 


A<c 


SAMPLE  RECEIPT  i  LOG-IN  REPORT 

A  AC  Project  120S70  Rwtlved  B>:  J.  Zacliman, 


■‘j  *'MH* 

£ 3«d 

Frnjfft  r^r 

SJM fcjil 

Hmn 

Siiniliw  5S5Miii!Ui 

mt$w 

A  nalwle 

Rfau^rfd 

r 

9iT4J3t>l2 

1200 

TRC  EinvIrnnnIanM 
OiNpiiratiwi 

1ST  Energy 

AKB-ft'TE-lH  ,□! 

Omisber  Xt 
[mp  mg* 

<*mmn 

Client 

3M17 

SCAQMD  25.3 

9fl4fWU 

1200 

TRC  RnvFnminnrtfll 
Corporation 

1ST'  Ejwcgy 

AFB-WTE-03,<M 

Canister  & 
Jmpinger 

9/12/2012 

Client 

5S4,$li 

SCA/JMD  23.3 

m 

fr 

0/14/2012 

1200 

mC  EnvironmesiDal 
Corporation 

IS  1"  Idoertty 

AF&lVTE^SjOd 

Cififatcr  ft 
li^pin^ar 

9/12/2012 

CiliemJ 

5f439 

5CAQMD2S.3 

JL 

9/14/2012 

JKH3 

TRC  En'rirpnmept'al 
Corpora::  on 
ISTEtw^. 

AFB'WTE-OT^S 

Canister  & 
Imp  In  gw 

9/1 W01 2 

Client 

16440 

SCAQUDiJj 

|T 

9/1 4/20 12 

1200 

TRC  Environmental 
Corporation 

ET  En«£y 

AFB-WTE-09.10 

Canister  A 
Limpings' 

9/1120/2 

Client 

5J44E 

SC/LQMC  25.J 

9/1.4/2012 

I2W 

TRCEtivHrvnriitntJil 

Corpyr#l»n 

1ST  Eiwfgy 

AlTJ-WTE-]  1,12 

Can  uteri- 
Impingcr 

9/1 2.^0 12 

Client 

JHU 

£GAQMD25J 

TURN  A  ROUND  TIME:  Normal  ( I  P<tos) 

Lab  Pur  Date;  &ZI/2Q1  1 

REMARKS: 

CJrfit:  eeturrwd  3.J  v  23 .3  sots  (7  trains).  Onr  Irair  wis  jmisod 


Total  Samples:  £ 
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G-16 


1ST  Energy 


Atmospheric  Analysis  &  Consult]^  Inc 


CANJSTER  PRESSURE  LOG 

Cberat:  TRU  Fn^irenirtiBntel  Cd^jpara  Project  ha  ■  12W71Q 

Dale:  3/14/201 2 


Canister# 

Sand  e# 

Imlial  PraEsura 

Final  Pressure 

097 

5B437 

*&?.$ 

909.3 

993 

5S436 

494.9 

Ml. 6 

t12 

5B430 

SJ9.(J 

aoa.a 

15G 

5S44D 

5-34  2 

904.6 

210 

59441 

449,2 

905.1 

01* 

56*42 

455.6 

90S  t 

1 


Pigt  3 


* 


BAK2012-159R 


G-17 


1ST  Energy 


CHAIN  Ot^fflUSTaDY  ftE 


BAK2012-159R 


G-18 


1ST  Energy 


Equipment  Prep 
Sheets 


P«ge  5 


BAK2012-159R 


G-19 


1ST  Energy 


& 


^‘(Ti 


Atmospheric  Analysis  &  Consulting,  Inc 


Equipment  Preparation  Data  Sheet 
SCAQMD  Method  25.3 


Analyst: 


Date  and  Time: 


S/1 0/2012  3:00 


Client:  :  TRC  Environmental  Cort 

r-  1 

Thermometer  ID:  #5  _ 

SAMPLE  7“ 


Project  Name:  1ST  Ener< 


Gaude  ID:  Ashcroft 


SAMPLE 


Box  #:  000336  : 


Can# 

Can  Cleaning  Date 
Initial  Pressure -imrnrig) 
Row# 

Row  Cleaning  Date 
Impinger  # 

Impinger  Cleaning  Date 
ViaJ  # 

HPLC  Water  Lot  # 

Probes  washed 
Probes  Baked  in  Oven 
System  Purged 
Leak  Checked 

Gauge  Checked 


067 

3/22/2012 

6.2 

NA 

9/10/2012 

NA 

5/7  0: 2012 
A 

L090412A3 


tan# 

Can  Cleaning  Date 
Initial  Pressure 
Plow# 

Flow  Cleaning  Date 
Imping  er  # 

fmpinger  Cleaning  Date 
Vial# 

HPLC  Water  Lot  # 

Probes  washed 
Probes  Baked  in  Oven 
System  Purged 
Leek  Checked 
Gauge  Checked 


093 

3/22/201 Z 
6.0  j 
NA  ' 

9/10/2012 

NA 

9/10/2012 

_ B__  _ 

L090412A3 


Comments: 


Comments: 


BAK2012-159R 


G-20 


1ST  Energy 


Ac 


Atmospheric  Analysts  &  Consulting,  Inc 


^  *■ 
A*  * 


Sample  Receiving  Data  Sheet 
SCAQfVfD  Method  25.3 


Analyst:  WH 


Project#  120B7Q 


Courier: 


Drop  Off 


Sample  Receiving  Date  and  Time- 


9/T4/2012  12:00 


Thermometer  ID: 


#5 


Gauge  ID:  Ashcroft 


Box  #:  000336 


SAMPLE 

1 

Sample  ID 

58437 

Can  # 

067 

Flow# 

NA 

Tank  vol 

61 

InitialPressure  (mmHgi 

6.2 

Return  Pressure  (mmHfl) 

497.5 

Vial  # 

A 

Imp  #.  t 

NA 

Return  Volume  (mL) 

10.3 

Temperature 

6  C 

Purged  Date 

09/16/2012 

Purge  Start  Time 

2:20  PM 

Purge  End  Time 

2:30  PM 

Post  Purge  Pres  (m-nHg! 

5527- 

Final  Pressure  rmmHgj 

906.3 

Dilution  Factor 

1,92 

Comments: 

SAMPLE 

...  2  J 

Sample  ID 

55430 

Gan# 

093 

Flow  # 

NA 

Tank  vdI 

6L 

InitiaiPressure  (mmHgt 

6.0 

Return  Pressure  [mmHg] 

404  9 

Vial  # 

B 

Imp  # 

NA 

Return  Volume  (mL) 

ID. 2 

Temperature 

&C 

Purged  Date 

09/18/2012 

Purge  Start  Time 

2:40  PM 

Purge  End  Time 

2:50  PM 

Post  Purge  Pres  (n*nHg) 

5460 

i  r 

Final  Pressure  (n™^) 

901.6 

Drlutron  Factor 

T&6 

Ji 


Commenia, 


7 


r  ' 


BAK2012-159R 


G-21 


1ST  Energy 


SAMPLE 


SAMPLE 


Can  # 

112' 

Can  Cleaning  Date 

6/22/2012 

Initial  Pressure  (mmhg] 

63 

Flow# 

NA 

Flow  Cleaning  Date 

9/10/2012 

Impinger  # 

NA 

Impinger  Cleaning  Date 

9/10/2012 

Vial  # 

C 

HPLC  Water  Lot  # 

L09O412  A3 

Probes  washed 

Y 

Probes  Baked  in  Oven 

Y 

System  Purged 

Y 

Leak  Checked 

Y 

Gauge  Checked 

Y 

Comments: 


Can  # 

Can  Cleaning  Dale 
Initial  Pressure  [mmnD) 
Flow  # 

Flow  Cleaning  Date 
Impinger  # 

Impinger  Cleaning  Date 
Vial# 

HPLC  Water  Let  # 

Probes  washed 
Probes  Baked  in  Oven 
System  Purged 
Leak  Checked 
Gau^e  Checked _ 

Comments; 


156 

3/22/2012 

_ 6.2 

NA 

9/10/2012 

_ NA 

9./1Q/2Q12 

_ _D_ _ 

1.09041 2  A3 
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.1ST  Energy 


Project  Name:  1ST  Energ 


Thermometer  ID: 


.  Gauge  !D.  Ashcroft 


Box  t:  000565 


Atmospheric  Analysis  &  Consulting,  Inc  l  "* 


Equipment  Preparation  Data  Sheet 
SCAQMD  Method  25.3 


An  a  Ivy  t 


Client. 


Date  and  Time: 


9/10/2012  8:00 


:  IRC  Environmental  Con 


Atmospheric  Analysis  &  Consulting,  Inc 


Sample  Receiving  Data  Street 

SCAQMD  Method  25  3 


Analyst: _ JA/H 


Project  #  12  OS  70 


Courier: 


Sample  Receiving  Date  and  Time: 


DropOff 


9/1  4/2012  12:00 


Thermo  meter  tD: 


#5 


Gauge  ID:  Ashcroft 


Bay.  #:  000565 


SAMPLE 

3 

:  Sample  ID 

58430  ! 

Can# 

112 

FFow# 

NA 

T ank  vo) 

61 

initialPressure  (rwnHa) 

6.3 

Return  Pressure  (mmHg) 

539.0 

Vial# 

c  ! 

imp  # 

NA 

Return  Volume  (mL) 

7 

Temperature 

8  C 

Purged  Date 

09/18/2012 

Purge  Start  Time 

3:00  PM 

Purge  End  Time 

3:10  PM 

Post  Purge  Pres  ;mmHg) 

605.3 

Final  Pressure  frmiHv) 

903.8 

Dilution  Factor 

1.68 

Comments: 

4 

j  SAMPLE 

Sample  ID 

58440 

Can# 

156 

Flow# 

NA 

Tank  vol 

ac 

InifialP res  sure  fmiTHaj 

6.2 

Return  Pressure  {mn-Hg? 

534.2 

Vial  # 

D  t 

Imp  # 

NA 

Return  Volume  (mL) 

6 

Temperature 

SC  it 

Purged  Dale 

'  r, 

09/18/2012 

Purge  Star!  Time 

3:20  PM 

Purge  End  Time 

3:30  PM 

Post  Purge  Pres  (mmHg> 

505  6 

Final  Pressure  immHg) 

904.8  ^  ? 

IDilution  Factor 

1.69 

Comments: 

i'ugc  9 


7 

fa 


BAK2012-159R 


G-23 


1ST  Energy 


i- 


Atmospheric  Analysis  &  Consulting,  Inc 


'  tj 


£ 


Equipment  Preparation  Data  Sheet 
SCAQMD  Method  25,3 


Analyst:  WH _ Date  and  Time: _ 9/10/2012  6:00 


CJient  :  TRG  Environmental  Coqp  Project  Name:  1ST  Energy  _ 

Thermometer  ID:  #5  Gauge  ID:  Ashcroft  Box  #'000357 


SAMPLE 

5- 

SAMPLE 

6 

Can  # 

210 

Can  # 

014  , 

Can  Cleaning  Date 

6/22/2012 

Can  Cleaning  Date 

0/22/2012  , 

Initial  Pressure  (mmHg) 

6  3 

Initial  Pressure  E-n^ng) 

6.0 

Flow  # 

HA 

Flow# 

NA 

Flow  Cleaning  Date 

9/10/2012 

F Jo w  Cleaning  Date 

9/1 0/2  Oil  2 

Impinger# 

NA 

impinger# 

NA 

Impinger  Cleaning  Date 

9/10/2012 

impinger  Cleaning  Date 

$tW2bl2  ; 

Vial  # 

E 

Vial# 

F 

HPLC  Water  Lot  # 

L090412  A3 

HPLC  Water  Lot# 

L090412  A3 

Probes  washed 

Y 

Probes  washed 

Y 

Probes  Baked  in  Oven 

Y 

Probes  Baked  in  Oven 

Y 

System  Purged 

Y 

System  Purged 

y\ 

Leak  Checked 

Y 

Leak  Checked 

Y 

Gauge  Checked 

Y 

Gauge  Checked 

Y 

Comments; 

■ 

Comments: 
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G-24 


1ST  Energy 


Sample  Receiving  Date  and  Time: 


Thermometer  ID:  #5 


9/14/2012  12 '00 


Gauge  ID:  Ashcraft 


Sox  #:  000357 


,  SAMPLE 

- 

Sample  ID 
Can  # 

Flow  # 

Tanl^yol 

InitialPressure  (mmHg) 
Return  Fressgre 

Vial# 

.  Imp  # 

j  Return  Volume  (mL) 

I  Temperature 

■jr 

W  Purged  Date 
Purge  Start  Time 
Purge  End  Time 
Post  Purge  Pres  immHg) 

:i  FmaJ  Pressure  (nwingji 
Dilution  Factor _ 

T  I  I  I  I  I  !■  II  MM  I  ■  ■  ■ 

s 

'Comfrients; 


58441 

210 

NA 

6L 

6.3 

448.2 


00/18/2012 
340  PM 
3:50  PM 
_ 497  8 

005.1 

2.02 


SAMPLE 

6 

Sample  ID 

58442 

Can  # 

014 

Flow# 

NA 

Tank  vol 

6L 

tnitialFressure 

6.0 

Return  Pressure  (rr<-nHg> 

455.8 

Vial  # 

F 

Imp# 

NA 

Return  Volume  (mL) 

Temperature 

8  C 

Purged  Date 

09/16/2012  | 

Purge  Start  Time 

4:00  PM 

Purge  End  Time 

4:10  PM 

Post  Purge  Pres  (iwnH^ 

514.8 

Final  Pressure  (nvnhg) 

909.7 

Dilution  Factor 

2.00 

Comments: 
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G-25 


1ST  Energy 


I 


Results 


BAK2012-159R 


G-26 


1ST  Energy 


Atmospheric  Analysis  &  Consulting,  Inc 


L4BOKATORY  ANALYSIS  RE  FOR  T 


aiHnlM.1  OMp 


prOjeet.vo. 

mathjx 

UNITS 


:  union 
:  Air 
:  ppmr 


SrtMI'LlNCi  WAIT 
RfcJLKJYJiVf.  IIaTK 
ANALYSIS  Mlt 
HDFUJIT  IUTK 


!  W.'S^CIl 
:  ■owiy-K.'itiii 
i  IN-7fc.:0J2 


ANAL  V SIS  METHOD:  SCA  (?.tf D  JO 

„  , 

I 

aien.1  Ui 

UtUD# 

Tink  Vol 

Inia*Lf  rtMft 

RrtTuro  Fnsaur* 

fiac:  F'f  tjistiti- 

Simple  V*l. 

1  1  .1  Al'lieakt 

TiaklPil  FhIdt 

NMP£Ot 

JtMNEOC 

I  pir.  |Ty„_'l 

■iniwMcw:  unm 

MX'  nnmL"i 

JLIB-WTE-41 K 1 

6jED 

■S?7.S 

MM3 

ffi 

L.B2 

43 

MJl 

IM*W-A*4i* 

■S.M 

£.D 

.. - _  *f*  9 

M]j 

3.J3 

L.BO 

0& 

4? 

3.2 

AIB-W1  ►  ■*!.«, 
ArB-WTI4J?j« 

too 

4.1 

SW.) 

MJi 

*1\ 

1  i* 

IH 

116 

UK 

j  AfjB-v-~j1.9g.ifl. 

jnuiiL 

ike 

■  - , 

mil 

_ iSii _ 

5CS  1 

■  lW.T.— 

iVi 

a-”~ " 

L.frS 

i.m 

_ m _ - 

_ l£_ _ 

1WI 

L  j  !j 

■J'J  c 

112 

31? 

272 

- - 01 _ _ 

MTVl.-fl,]  ppuaV'.iM  Jicirboa.ceavt.iiitiDl  iTtnkPil  Firinr 


ERA  METHOD  JC 


—A^rlinT 

UdtlfMw! 

!  /Iniiirytt  ! 

riitatm 

),a!f  ID  y 

Oilmen 

Crt 

COJ 

_aS wn-aifii 

JJiJtrJI]-if43T 

its 

4FB- WFMJJM 

i3 

^PtH, 

liO 

AFB-WTT-CIfjM 

JSOtKMftus 

i.“t 

■=POL 

IA) 

*E»  HfftfTifc 

12QtrJt}-SS44Q 

4,4 

r-H3L 

If  a 

A.FH-TATE-£rt,  1  (i 

17W?iU.««7 

I.S 

<I>QL 

16.0 

_ 11 _ 

<K». 

-  ^ 

HfclLT 


MflftUEHuED 
JjJminorYOijMur 


1 554  Dirtman  Ajy«v  Sit.  A  *  Vtenlura, 


0^93003  ®  (5W5>  G5fl-1fr42 


FAS  (B05)  G54-1644  * 


wiw*M-,*?KJab.com 


P^el3 


Method  253  Catenation  Summary  sneer 


"  TOr  Cil^rjlptijnj  (TnpJ: 

—  (C^j-  K  ^Trapj  ^ 

(^•Simpk)  M^c 

Where: 

,  Cvrtr  Gaseous  concentration  Of  TOC  Ul  condensate  [rap  Water,  ppirtv  (as  CaibOEt) 
CT,L=  TOC  iGr-CrntreLiuTi  m  dfifolJ  of  condensate  trap  Wffttf  (pen  tffm  Dirtu print/}*!) 

VTnq  =  Valuing  of condensate  [tflp  ^Itrinml  tyvftt  Snwpie  Homi'‘irtg  frifn  Sheet) 

Vrt  =  Volume  of  ideal  %£$  per  mnlc  at  2S*C  (24  $652  liters/mole) 

Atomic  weighmf  cwtwn  [13.01:  g/iftoi) 

Vsnn(*:  =  Vohlnii  sampled  in  cqllficliuji  :anl(  in  LiCetS  (VrMt*  [Pr  “IJ, \f  Pa) 

Win  e  rf : 

V.I  mL  -  V  jlurric  of  the  sampJ  iitg  lanit  rn  Uler £  ffrtsm  Snaipit  HecsivtPi  Date  ShwA 
Ft=  Return  canrsler  pressure  of  the  sampling  !ank  ^s-caw  Sample  Kxtinns  Dc/a 
P.=  Eoatlal  taAislcr  pressure  of  (he  sanjpjiflg  tank  [,+d.?'  fotnplB  nsten>» ■$  i 
Fi  =  atmos phene  pressure  ( 7tjG  maiHgJi  * 

H 

t  TCA  Calcilatiim  (Tank); 

t‘7t -ifa  ~  Ctca  k  Dfr*nfc  x  3.0 

m 

Where: 

Crat  ’  Gaseous  concentration  of  tank,  pfimv  (as  Carbon) 

Cica  =  Average  of  ma^sis  rcsulLs  from  chromatogram.  PP3W  f33  Pcopanej 
DFrirj.;  -  Dilution  factor  resulting  from  tnrtk  prcssUlJiatlcm  upon  receipt  (PifPV) 

3.0'  “  Conversion  of  (as  Propane)  1.0  [KS  Cat  ton) 

Where: 

jpr-  piiHt  canister  pressure  after  pressuriation  for  analysis  l/ru* Saaipk  feeeiwtg  Hata  Sheet} 
JV=  Return  canister  pressure  upon  sample  receipt  ffinm  Sampt*  Date  Shwfi 

Fiw^f  CaleotofioD  (Tank  and  I  mp): r 

Total  VOC  tppiuC)  =  (CT,„  +  C™)  x  1 .086  . 

Pat  nsa-thod  jaotLOn  4*1,  the  final  concentration  includes  a  I  Qfflt  bias  coci£«iDn  fscoor. 


* 
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G-28 


QA/QC 

i 

f 

! 

i 

1 

i 

i  • 

I 

p 

f 

j- 

j 

i 

■ 

Summary 

* 

# 

* 

4' 

i 

f 

i 

■ 

BAK2012-159R 

V 

r 

if. 

/ 

* 

. 

t 

# 

4 
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G-29  -  1ST  Energy 

dsaaffiai 


OirtrH  Spl!** 


I V  flimrJ*  aj  >jm 


iWlftliXzSJ 


V-MiMe  SpUttA  Uu 


Mxrttoti-tnU 


T^ige  H 


lSl*£afllmanAvsTSltA  ♦  VWAK  •  C-A.  93005  @  ‘tnwaxbbjxtn  *  (30Sf  &50-1W2  *  FAX!  i$QSS 


Atmospheric  Analysis  &  Consulting,  Inc, 


Quality  Ctinft*HfQnaitiy  Assurance  Rtpvfl 


ftadtrw 

■=J£L  “  ten  H.qn  Jt-tfo r^tl  i  fUff 


rut*  Anaivaei  :  dSriMSfrli 
AfllN  :  [)H| 

Vmiii  t  14 


brtruiifitl  ED  i  ftp*] 
Crib  Oat*  i  04>‘]  JA41Z 
Happing  Li -nil  S  9.1% 
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G-30 


1ST  Energy 


Atmospheric  Analysis  &  Consulting,  Inc. 


SCA  QflfD  Method  23. 1,3  Qmfity  Control V\ Quality  AsSumnc*  Hr  port 


llait  AnfllfJctd  ;  MOUntl  t 

Anilvjt  -  UH 


\ . .ucjir 

.  4ii*l(yti 

■  KttUifL 

;  WHcunti? ' 

— 

Otv 

.NMMEOC 

34J iS 

so.ii 

CM'V  if, 

nmneoC 

IH.J5 

B.T3 

PT.D 

o-cv  tjj 

nmneoc 

54.35 

52.it 

lajtmrKaL  ID:  F1IW4 
IJbH-i:  PFMV 
CHlIbrflliOD  Unit- 


usuim 


II  MsIhoJ  Blank 


I  "J. .  .*4-m  a 

.  Ain.ly»e . ' 

Ml  . 

WMNEflC 

W  \ 

ITC  -  v:mI.  ii  Sf,iT;  St 

■y.— - 1  .  . 

.  HujjMtilt 

"  r,Ni,'r;irilH.-i 

■O'PM 

XsDlC 

jjSjPll 

;■:■  iiffl 

f  V,  fisc  '■■ 

IJ&fT0-3H3T 

NMNEOC 

UK 

5-05 

*9,11 

^ffrnrn^ 

SSJ 5 

#2 

[V*  1  ppm  Bi-tUlmB  IjOwlinil 


ii 

J  Batkllwh  1 

NMVKOC 

fl.D3? 

*&4 

ttirlKluH  h  % 

FfHPBm'r 

|  ill: krlii jt-  .1 

YMNF.OC 

IXIi 

m.i 

V-SriirJLCitd  Guise  0»i.hj  iiinr.  V’ej-iiiciLlii.t  S-lanitanli 

1  ■  ■■  -AAtEB  ■'■  "■[■■  An±l)p(f  •: 

■  R.tiuJt 

-ii  J&rtirtr*-  0 

GCVLc* 

IKl 

LCi.D 

It.18 

9U 

C-CVHlEk 

Nwaoc 

SM 

M  3* 

WJ 

*  Must  he  96-JlQH 
**MuitbrSS.I2m 
***Mwtb*  75-r?Sti 
*“*Mnsibt<3S% 
•““Mustbmim 


M  jri'jf  I! itepoc 
Ltibtirtlftr?  KiCHCf 


]  534  tastr*n  Am: ,  3r.  A  *  Vcnturp,  •  CA  EUHB 


Pop  u 

ftww.jAcl?b.«im  ■  (80S)  650-1 MJ  -  FAX  (8051  650-lb44 


BAK2012-159R 
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1ST  Energy 


Atmospheric  Analysis  &  Consulting,  Jne 


StAQMft  Mfrthffd  2S.Iri  Quahry  C&Hirok'QuaHiy  AwKrgtKf  Report 

IlMlt  ADHlyild  ;  WWW]]  LnsiWjmtnl  ID:  FTD  U 

AmljTjEj  ;  DH  llnttJJ  PPJIV 

Ci  ILbrxthu  Dale:  IjWMII 


Sanple  Duplicate  analysis  RPO'n 


KwOr  •  [  feawliOdu 

:  ■■ 
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Sample  InfoPtiiPan-  M  ■■ 

*  T 

SZ-  i' 

Semple# 

1 

#"■■  - 

CperaScr  Name 

LJnknc.v<n 

Sexpift  Name. 

i2*6?o  r  e 

S.nmpk;  Vc*urnc  {ml): 

5.060 

^  '  Rjrifypc. 

SAMPLE 

m, 

Lmp  Vowroe  {ne  j  4 

5.DM 

Anatysli  Mode 

TtCTQC 

L*op  bue  (ml): 

5, DM 

Tqlal  Rups 

3 

Sample  Inttr 

AUTOSAMPLEft 

Dllc: 

1fiSep2Dl2 

Rcn^g?  Sian: 

OFP 

Glw5n  Feclo: 
Corrntents: 

1.00 

t^rg  Trip  fclank 

File  Name- 

sXOli  rH 

Sample  Result* - 


9 

TNe 

TIC  Arcs  irr’.ls) 

T  IC  Mm  (ugCj 

TIC  Cotit 

|ppm) 

TOC  Atm 

nXMeee 

luflCl 

TQC  C  one 

(ppm) 

1 

13:54 

1565 

1.275 

0.252 

417 

0.177 

0.035 

2 

14:01 

1.572 

1.2B0 

0.253 

200 

0  006 

0.013 

3 

U:09 

1,566 

1.232 

0.25b 

312 

0097 

(701? 

Avg. 

1,575 

1.292 

0.253 

340 

Dill 

0.022 

3td.  Oev. 

10  23 

67.S7 

BSD  {%l 

0.65 

19.^6 

Mnih::.H  'iernn 

:t>v/  if.ua: 

Sequence  Name: 

091912 

•alitrBliCfc  Nbrne 

091012 

paw  wade. 

OFF 

PAW  Vnkmifl  <ul)- 

200 

PAM  Purge  (rninsfle;- 

0  30 

?mn(i[  IV  pr  Mrhlrui  ■  T-LL  i;  IS  i4 MT4  ,  .ii 


k)tf  <%/ze//2L 

”*  Rwdilicu  '~  :  UPI15C3 


St  Sfoj 


SdiT'plfi'Jl'iFirThaliDn: 


Sampc  -. 
Sj^jie  Name: 
Rjn  T  (f>6. 
ar^yslts  tfeefe 
Total  Reps: 
Gale; 

piMivi  Factor. 
‘CSmnigrina 


Hi 

i2GaTo-5ra:i? 

sample  ^ 
tictoc 

3 

1SSepft)l2 

500 

12067O-58437 


h  - 


Hiriit>:.M  RtisulL; : 

TIC  Area  in n Is.i  TIC  Mars  (ijgC;, 

Rfp  P  Time 


1  1425  2.224  3.201 

2  Hi33  2.107  B.598 

3  1 d  41  2.2-1  B _ 9.005 

2,216  9. 165 

105.71 
4.77 


Avg. 

Sid.  Dr,v. 
RSD  i%) 


df^ralar  Name  J" 
S^rnpf^VciliPT^fl  jrriV 
L-Mp  Volume  fiTlSJ  * 
Loop  SiiA  irt1!) 
Ssmp!g  kHTO 
Renoie  Start 
Fils  Name 


i  JrKr.nA-n 
5.X0 
&.060 
5.000 

AUTOSAMPUER 

OFF 

xjc&ie.ftt 


1  PC  Coot 

I  ppm  !■ 


1.813 

1.719 

IMS 

1.812 


TOC  Area 
{ent&t 


1,345 

1.347 

1.595 


TOC  Mass 
IkJflCf 


5.137 
5  71$ 
5  926 


TOt  Cont 
(PP«1 


1.213 

1.130 

1,171 


J.W$  $326  1,171 

49 
3.07 


Meilsoa  Nflrre. 

Seq^trcstiirrjC 

C^libYihnr/fianrt 

HArjde- 

PAW  volume  Mi: 

PAW  Fufi*  |min:5*c'|. 


MEvti 


001912  h* 
■'■OetBlS: '  ' 
OFF 


2D0 


CT.3C- 


'C 


4j_. 

e* 


■'  ■  moditina  '  "onwnf 


r-na;«rT*[:r; 


■Ssmplf  rnfomnst'Gn 


Ssl  !>\±  n 
Saxpla  SoTir 
Run  Type  ^ 
Analysis  Mote 
Totel  Reps 
Sale: 

Oli^lsn  raita:. 
Comrwffls: 


1 

12W7&  E#436 
SAMPLE 
TICTOC 
3 

18Sep20i2 

5  00 

120&70-56433 


Cpera^f  ?taoie: 
Simplfr  Vaiun-is  |mi| 
Loop  y'qhjrfi*  (mff 
Loop  See  (nffl. 
Sample  Irrtro: 
Remfil:  Srurr 
File  Name 


Sample  Rssuita 


Rep  * 

Time 

TIC  Area  .[crTts] 

TIC  VHI  jitgC) 

TIC  Coni: 
(ppmj 

TOC  Anas 
Kl1*jl 

1 

14:57 

1.657 

7.746 

1.531 

1„'2GO 

2 

15:04 

1,000 

7.3® 

1.559 

1,089 

3 

15:13 

1,963 

6.161 

1.613 

1.,Q£6 

Avg. 

1,910 

7H3 

1  538 

1,116 

Sid.  Dtiv 

40.77 

71.65 

R3Q  ]%[ 

2.55 

6.41 

9 

CT> 


Ur  ■anew 


5  050 
5.050 
5.000 

AUTOSAMPLEfl 
OP  l 

:0:OV5  Hi 


Malfiod  kerne.  ^  r. 

Sequence  Norro' 

r^.T|=  i' 

PAtf  Made. 
‘PAWVQlbvTO  <ul... 
PAM  Ptifipe  (mn.iec. 


.  eaieia 
OSIRIS 
OFF 
200 
0-30 


"OCWIas;!;  TOC  ICong 
■lugO _ lp|in> 

4.242  0.036 

3  765  C  744 

3  666 _ 0  724 

3.891  C.76fc 


Jaji '4 

"  ■  ngiViu  f.  -  ■■  urtu**0 
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E3H1  !'I'.L  Irtforaflati 

□nr 

SflfTpkt*: 

i 

Op*raSfit  fJu  rvr 

LJr^rnpiivn 

■ 

Ssn-ple  Naira. 

12097MB439 

Ramp  :s  V(A  ime  •jr™)' 

5.0&D 

flOftTypt. 

SAMPLE 

Loop  VrAjrna  fntf) 

a.o® 

AriaJyiii  Uod« 

TICTOC 

Loop  Size  (hill): 

5.000 

Tala;  Rep*: 

3 

Snmpk  Inl-rr 

AUtO$AMPLFS 

0*1* 

‘*9Sep2Cl2 

Rflrwjte  S'art- 

CFF 

Oiluicn  Fad«. 

5-5? 

Fi‘«  -Nairw 

sx020  rlf 

Cwr/iiaTls. 

Sample  Results' 

T2CKi70-5&i 3S  received  wilh  eely  7  mL  cl  sempie 

TlC  ArD=  {pntf  |  TIC  ilas-s  |  ugC)  TlC  Cone  TOC  Arse 

TOCMaas 

TOC  Cone 

Rep  a  Time 

Ippm)  [cntal 

1ug.Cj 

1 

2 

3 

15:2$ 

15:36 

15'45 

1  170 
i  154 

1  179 

5.237 

5  161 

5.231 

1  035 

1  020 

1  (143 

5,017 

4,9-36 

L.190 

23.229 

22.554 

22,913 

4.501 

4.457 

4-/26 

Avg. 

1  163 

5.226 

1.033 

5,040 

.  23.232 

4.591 

Sid,  Ct  j.. 

12  6G 

142.00 

R.SD  |%) 

t.oa 

2. SI 

b  ■ 


Neme: 

tieqLifihCf!'  Nane. 

Cskbrurlixi  rlarrc 

RAM  Mgs®- 
PAM  (uli1 

PAM  F’u'sie  (min  aeo): 


tow  level 

091912 

C91012 

OFF 

200 

0-30 


4 


p,  tMJyilMfl  TbCbFiUlV  ,c  a.  .  ,  ■;;  7iW  i-ILrWrvm^l 


"■*  ■  sir  np^r. 


Page  A% 


Ba  mpte  nf-j 


Sample#: 

1 

0$<=r«frf  Nuria? 

i 

DO 

> 

Spfriplc:  Na/rc 

120370-53440 

Sanrplp  VfjJune  (TOO 

Run  Tvbc 

SAMPLE 

Loop  Volume  (ml}. 

7s 

to 

0 

AnalySw  ti-rsip 

TICTOC 

LMp  Sue  (frill 

ro 

Tgtil  Reps 

a 

il  nm  rilr-  Inlrc1 

cn 

Dale 

Is$ep20i2 

RpmcHf  2S?nr 

CD 

73 

Dilulio^F-auir 

5  33 

File  Nsmfl- 

CoRTfsnli 

120c7C-£6^4O  rflMiv*a  with  tin|y6  m_  oi  sample 

Senrig  n  ftafuUKs. 

TIC  Ansa  Itntil 

TIC  Mans  |ug£j 

TtCCwt  IOC  Area 

Rep  *  1  im* 

(ppm)  KTOs) 

! 

1  16:0 1 

1  303 

6  763 

1.337  4.337 

2  iSOy 

1.303 

6.763 

1.337  4  ?4S 

3  1$'I7 

1  327 

6  8M 

1.362  *>m 

U11 

6.306 

1.345  4  925 

Sid.  Dev. 

is.  ae 

174  B3 

FLS&ijftj 

1.06 

3.S5 

9 

cr> 

CO 


I 


Un^mgiiyn 

^  - 

Wetnod*fame: 

ir-v  levet 

5.060 

Sea,ci£*iee  Nateie 

0&1912 

5.060 

CJHiplipr  L.'im';' 

09101(2 

5.000 

PAM  Mgde" 

OFF 

AUTOSAMPLBf! 

PAM  Vobnu*  (|AV 

200 

OFF 

PAW  Purge  (missed. 

030 

xx022  Ft? 


TOOWass  TOC  Cone 
(□SCI*  (ppm  | 

25.607  5.116 

24  630  4  30$ 

26  735  $2  54 


.25  BIS  5.103 


'*■  “  cvjSil 4a  ■•■■  ui-Lunu; 
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iiin ::.  i:  Inform  a  Mur:- 

. 

Sanpe  tf. 

1 

CSiffei-sloi-  Marne 

Sanp  e  Ndrrtt 

ta06T(1.5B441 

Sample  Voiimc  (ml) 

PlFi  Type: 

SAMPLE 

“ 

keep  Vofcinw  {mO: 

Analysis  rJivic- 

TICTOC 

Loop  $iie  (ml): 

Tpla  Fpcps: 

3 

Sample  Wit. 

Date 

TSfEepiOli: 

Remote  Sljn: 

DrutiQR  Pfcdcn 

5  00 

Fite  Name 

tqpimeMS. 

139570-5041 

Sample  Rdbii  tv 

TIC  Aouu  (r  I1. Li  i 

TIC  UU«  foyC> 

TIC  Cent  TOC  Area 

Rap  A  Tima 

1PF™>  (elite  [l 

1  18. 33 

1,203 

4.fi4$ 

0.946  4,341 

2  13:^10 

1,112 

4.45? 

0.481  4.GBS 

3  16-46 

1.1BD 

4.M3 

0.921  4,302 

ivy. 

1,156 

4p5E 

0.920  4,271 

Std.  2iiv , 

40.  G2 

pi£B.6S 

RSD  ( 'A\ 

3.99 

3.72 

-l  'CCl'PHni'ill.i.antnfrTC:  i  ■ .  .t  i 


i 


IJnkna^n 
5  MO 
5.O0C 

AUTOS  AW  PtER 

OFF 

XxQU.ill 


Mfclhixl  h^irn(?' 


Sequence 


Callt^ailon  Maine. 


PAM  Mede. 

PAM  Vnlcrni  (ul) 

Purge  (nin&c-el  ■ 


kjwT  1  ^.'t'  fta 

001912 
091012 
OFF 
200 
0  30 


TOC  Maun  TQC  Cnnc 
(ugCJ  4ppm) 


17.652 

3  523 

16.716S 

3.314 

14.024 

3.663 

.  ir.sM 

3  166 

-  1  hioofcfitd.  ■  unLinjo 
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Sample  Utt-i 

^rm 

i"J|isrj!fc:r  llame: 

5^mplu  £' 

i 

UnitnijfAfl 

Li-;:  Tpli!  Naira' 

120370-5^1^2 

Ssrip  a  ^glyiri?  (mi;' 

5.060 

figraTypt 

SAMPLE 

L-OOp  VCrfinTW  {iflO 

5.060 

Arat^SiS  k'.Hle: 

TICTOC 

La  up  5ic  i'n  j 

5.W0 

Tolal  Rep*. 

3 

Ssrnpw-  Nrp: 

AUTOS  AMPLER 

Fj.ElH 

13<S*p2CI1£ 

Rarrcrts  Siart 

OFF 

Ijikrim  ~nct~y 

5  DO 

PSe  NiSfne: 

to<026  ra 

ConlMrils.' 

12M70-56442 

Samps?  Kssults: 

TIC  Ann 

TlC  mats  lu^Lj 

TiC  Cone  tOC  a™ 

TOCMaaa  TOC  C-Dhc 

ftspS  time 

tepmj  lent*;- 

(43C )  Ifrfrni) 

1  1 7:05 

2.633 

10.907 

2.167  3,391 

16  022  3.147 

t  17:13 

2  442 

10.125 

3,001  3,754 

15  333  3  030 

3  17:30 

2.660 

11  062 

2165  3, §60 

15176  3  107 

Avg.  2,530  10713  2.114  3,465  15  3H  3.125 

(J*m.  120  02  150.55 

fi$P  (ttj  A  64  2.60 


^arrs  kw  level 

SeqMWM  Warne:  091512 

v".:iliL-  ;;l  ■.:!  i  Nurrit  091612 

PM*  IjI^c:  OFF 

PAMVolumtW)'  200 

PaM  Pwjh  lfTM.sfl£).  G  :3C 


6-*v--  '■'  p-irw  iu.i  _v  Li  hia$irii£p  iu=  -c4S.-nv-  ■  £  j  . 


AYr  *f /&*>/*  z- 

,U  _  ■>■>.>■■1  U  ■  ■  d  Mil 


#■ 


‘iv.i’MC  ii“l  i-iJ:  mb  ifrit  P»vi  -.on  .j_; 
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BAK2012-159R  -  G-67  ..  1ST  Energy 


EPA  25  ft  SCAQMD  PfteUi  wl  25.1  /  25.5  Csll^ratiori  Curve  fGC/FID/TCA  H) 

6HALYTE:  Carbon  Moiwx  Anal'S  Me:  IftfiOII  AnMyst  DM 


ThSoratical 

Coocantri^lofi 

(PEHT1V) 

Retention  Lou 

|mta| 

Respo isu 
Araa 

RFD  Itari 
initial  mutt 

Std 

fro  sH  at]  on 

TTwort+Jtal 
Con  cunlra  Lion 
{PP*I¥V) 

R»p*rrM  Aren 
immii) 

Caltulrted 
CDnucnOeliOO 
IFtoftt  Meant 

Rjetflvaty 

1.02 

U  ii' 

15212 

1.02 

0  HI 

101K 

a  3 

33.23 

VQG 

10159 

1.00 

m 

5.12 

fl.fll 

S62+6 

ft.  12 

C.Sfl 

92667 

4,0 

3126 J 2 

S.12 

OCHS’ 

+  $e 

97 

2560 

CL M 

+55366 

Z5.6D 

O.KJ 

++59+3 

2.2 

6371  .66 

2560 

450507 

24.61 

SfT 

51 .2D 

0.W 

4J22W6 

SI  20 

Q.SD 

*1S»4 

07 

+520214 

51 2D 

919321 

Efl.62 

g5 

25600 

O.70 

4S47K0 

256,00 

0.79 

48580:13 

_ 0.2 

-laaza-. 

.  255 

.  455^916 

255.20 

n»  ! 

Ang[fF  D.K  ftT  ttlnfli™  +f-0.20n(lin 

CsKbritton  VsiflfcfttKm  SUnrUrdt: 

Ch«Ji  StarKfcdrJCprcujntrali-Ena,  f.C  ppmr*  &  50  ptmv 


calfr.  Tyf* 
R2  valssc: 
lOILfUipt  IB) 
Llfi  Cijiibl  [li| 


Linear 

1(K)W  Ahtfft»*a«0 

0.00  bKkltted 

10101.00 


cE? - 

RcteOtkin  Time 

IfaRbt 

LOW  ID  bllntv 

0.81 

1906 

90.2 

Hiflh  50  ppm* 

O.BD 

_ 5*16 

90.6'  " 

Mi ‘Stfo  l  A  t %  Of  7H S«H dta r  Cflrttr.' I ,V .1 1 1 :'.ri 


L£db  Manager  (Ihtal 


k 


i  i 
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BAK2012-159R  —  G-68 - —  .  -  .  1ST  Energy.  . 


4  *  ' 


EPA  as  &  SCAQMD  Method  25-1 1  M.3  Calibration  Curve  (QCfFIHTCA  *4) 


ANALVTE;  «*thane 


An*(y*«  Cula:  IJlSKlHI 


Arialyi.  DH 


T^oreBeal 

Cnnwjntranon 

IWnwf 

— 

Reto«t>or»  Bnw 
(win) 

RaspOfftK 

Arnj 

RPC  ham 
Initial  nwull 
{+1-  WJ 

SM 

DavlaSktn 

ThcorctiiJa: 
Ccnceralrtlitf  n 

tupmvh 

Rial's  CMC:  A™ 

Imsani 

Calculated 
ConcrntTUlPtri 
(FiWi  lke»nj 

ReecwKy 

1  Of. 

1  05 

- i£«,j0 

toe 

106 

21229 

3,0 

444,7? 

1.06 

209J5 

LEW 

03 

6  £6 

i  ■36 

1072:6 

5.23 

166 

11X35 

£.0 

2001.11 

6.23 

100621 

5  Ay 

102 

25.4D 

1.05 

oSOeOi 

2643 

1  w 

626690 

2.2 

3640 

£32561 

26  43 

100 

62  JD 

t.36 

ixoaeo 

-  _  _ 

52.50 

1  D0 

li)75l$Fi 

0.6 

4C26.B7 

52.00 

1075010 

63.55 

lit 

3S4® 

1.06 

53C701T 

26400 

1  w _ 

53152J6 

D.2 

I  503&9O 

»»■» _ 

5311  nr 

. _ mjtt _ 

100 

Ayg  RT  I.Cfl  PIT  Window  *>-  0  ItfJ  rrin 

Calibration  virmcailwt  Standard. 

ClfrA  SlandJirsI  CflnwnlrsrenB  1  fl  pipmv  £  GQppfflv 


Cam.  type 
Revalue; 

l(Vt*TCjEpt(B) 

Un  Conpt  | III) 


Linear 

ICO®  MWtw»PS9c 

0.00  AndUtiorl 

20130.00 


ccv 

RcWslan  Tint*  T  Rcauttl  )pamv> 

%R*e 

Low  lOflumv 

1.05  J  O.L-2 

103.4 

Hi**  BO  l*t»™ 

tzzzotzzi.  ■  &15& - 

....  .mz _ 

Af  .|j  Sf  b*T  +t1  it}  rirf  Thp,Tra< £  J,'  r\-in{:rtn rrrr.>n"n 


Lab  Manager  Onfall  5  dale)._ 


k’age  54 


ANALYTE;  Ettwraj 


EPA  iS  &  SCA.QHD  Method  2&.1  i  25-3  CetfiJratlQH  Curvfi  [GC^FID/TCA  #4) 

AnrfyiisDBte-  IlMMU  Alial^C  W 


|  lhforetic#:-  : 

U  Dr.c t r. tmT.  i~  p.  | 

(ppmwl 

R*h*nUan  lime 
(rtltll 

Atm 

ftPOfiroin 

Initial  mult 

Sid 

Deviation 

Thtofet  nal 

Cop=prtbM|l(Ml 

<ppnnvh 

Rupanst  Artft 
in' Mil 

Calculated 

CdficantraW-wi 

[Fitinft  Wear.) 

Ftccavery  j 
|*M4  *} 

; — tbt — 1 

420 

i  cm 

426 

36579 

1  0 

269.41 

1  00 

1JO 

1 

25.05 

4  £$ 

629(235 

■  ™ 

_ . 

25.05 

4-f: 

M4c.11 

42 

25012.4a 

25.05 

CRUSH 

Z3.&5 

5*  tO 

442 

J  732731 

5D  10 

4.25 

iTi'rttS 

0  3 

3£18  97 

50.1C 

173QT^2 

43.72 

ft? 

25ft  50 

*22 

0004460 

1  250  50 

4.22 

£814090 

21 

■  1  i  !■  ■ 

6909575_ 

J50.90 

<00  i 

AiPiUr  43? 

Calibration  Verffleitton  Stairfundi 
Chedf  Standard  iorcnrvtrn-Qri..  1 

RT  Window 

■: 

pfrtv  5  topping 

0  JOtfiin 

Caib.  TVB*  Linear  r^-^B 

ft!  value:  0.9007  Muaite^OWO 

lnl9TMT&tiB>  OjM  .VicVdrete? 

Lin.  Con  it  CM>  3551 1.0S 

i  ccv 

Rcfc-rJon  TV  it 

'A  IWc 

1 

1  Upw  1  mmv 

4.22 

0  Hf 

97  2 

] 

_ 1.R 

9,77 

S7.5 

J 

LfiEi  Manrigor  i  lnf-al  *  rt3hft|- 


BAK2012-159R 


G-70 


1ST  Energy 


L«h  Kttrogtirijnrul  i  rta:2|". 


,  1  1  ■  lr*i**±-±***T*-**-A  *  A  *  *  *  ■***■*  *  fr  ■*  *  +  *■■*  *■  *  A:  #*■*  +  *  k  +■*  1  *  <f  +  *  #  *  1  +  *"1'KM*,#-,¥,x 

**  calibration  * 1 


001013 

'ills 

Sep  I  S 

11:13:56  2012 

■ 

Std. 

n 

Oeed 

OojiC 

.  {pptll)  Volume  {THiUj 

— 

- -  - 

RF  (ugfCyk-CtSt  !  0.S6U 

L 

Y&a 

D.OO0 

5,000 

K-K-quarsdi  (J .  -JM'M 

Z 

Yes 

o.  lOo 

5.000 

Offset  fcts)  ;  •-  »■ :i 

3 

Y*S 
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1ST  Energy 


Plan;  Data: 

□ate  of  test:  3/12/12 

Average  Diesel  Fuel  Usage  Rate  O.'QlGFH 

Engine  Start  Time  11:3200  AM 

Engine  Stop  Time:  3.4BOO  PM 

Total  E  ngirse  Time:  9  h  ra  26  mi  n 

Total  Diesel  Fu rS  Usage:  £  t)  Gallons 

Average  power  {11:22  AM  -  S:4S  PM):  19.2  kW 

Total  amount  of  peilels  going  into  reactor  (11:22  AM  -  £  43  PM):  712  lbs 
Average  Syngas  (waste  fuel  rate)  fnonn  11:33  AM  PM;  130  CPM 
Total  Syngas  usage  <«:22  AM  -8:43  PM):  73,580  CP 
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EW2009-32  Final  Report 

Infoscitex  Corporation  502 


August  2013 


UNITED  STATES  ENVIRONMENTAL  PROTECTION  AGENCY 

REGION  1 

5  POST  OFFICE  SQUARE,  SUITE  100 
BOSTON,  MA  02109-3912 


o 


DEC  0  2012 

Mr.  Stephen  Armstrong 
MSW  Power  Corporation 
42  Nagog  Park  Suite  1 1 0 
Acton,  MA  01720 

Dear  Mr.  Armstrong: 

Thank  you  for  your  letter  dated  September  12,  2012  requesting  the  U.S.  Environmental 
Protection  Agency  (EPA)  determine  whether  MSW  Power  Corporation’s  Green  Energy  Machine 
located  at  the  Plymouth  County  Correctional  Facility  in  Plymouth,  Massachusetts  is  subject  to 
the  Standards  of  Performance  for  Other  Solid  Waste  Incinerators  Rule,  40  CFR  Part  60,  Subpart 
EEEE,  and  the  National  Emission  Standards  for  Hazardous  Air  Pollutants  for  Area  Sources: 
Industrial,  Commercial,  and  Institutional  Boilers,  40  CFR  Part  63,  Subpart  JJJJJJ.  This  letter 
provides  you  with  a  written  applicability  determination  on  these  rules. 

Description  of  the  Facility 

Based  on  information  provided  in  your  September  12,  2012  letter  and  subsequent 
correspondences,  MSW  Power  owns  a  waste-to-energy  system  currently  located  on  the  grounds 
of  the  Plymouth  County  Correctional  Facility.  The  system  was  built  in  2008  and  operated  in 
Waltham,  MA  with  approval  from  the  Massachusetts  Department  of  Environmental  Protection  as 
a  Major  Development  Project.  The  system  was  shipped  from  Waltham  to  Plymouth  County 
Correctional  Facility  on  May,  31,  2012,  and  installation  of  the  system  was  completed  on  June  18, 
2012.  The  waste-to-energy  system,  known  as  the  Green  Energy  Machine  (GEM),  consists  ot  a 
waste  pre-processing  system  and  pelletizer,  a  gasification  unit,  and  a  backend  unit  that  fires 
synthetic  gas  created  during  the  gasification  process. 

Waste  is  fed  into  the  waste  pre-processor  that  shreds  and  dries  the  material  to  a  specific  size  and 
moisture  content.  Undesirable  material  is  separated  using  a  density  separator,  and  the  remaining 
processed  waste  is  compressed  into  fuel  pellets.  Fuel  pellets  are  retained  in  a  hopper  for  storage 
and  fed  into  the  gasification  unit  at  a  constant  rate.  Pellets  enter  the  downdraft  gasification 
system  from  the  top  and  move  down  through  nine  zones,  seven  of  which  have  controlled 
secondary  air  introduction  to  regulate  different  temperatures  and  chemical  reactions  that  occur  at 
different  zones  of  the  gasifier.  Char  and  a  synthetic  gas  product  (syngas)  are  the  only  two 
products  to  leave  the  gasification  unit.  Char  is  combined  with  pre-processed  waste  and  used  as 
fuel,  and  the  syngas  is  conditioned  for  use  in  a  combustion  unit.  Conditioning  consists  of 
particulate  filtering  and  syngas  cooling  via  a  heat  recovery  system.  Waste  pre-processing, 
pelletization,  fuel  pellet  storage,  gasification,  and  syngas  conditioning  all  occurs  within  a 
modified  shipping  container. 

Conditioned  gas  is  transported  through  steel  piping  to  a  unit  which  combusts  the  syngas,  located 
in  a  separate  modified  shipping  container.  Combustion  of  the  syngas  heats  a  thermal  transfer 
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loop  containing  a  propylene  glycol/water  mixture.  The  thermal  transfer  loop  is  used  to  pre-heat 
the  hot  water  circulation  system  within  the  jail. 

The  Plymouth  County  Correctional  Facility  produces  approximately  one  ton  of  waste  per  day. 
Waste  consists  of  cafeteria  waste,  office  waste  from  correctional  staff,  and  inmate-generated 
waste  from  prison  cells.  The  existing  recycling  program  at  the  Plymouth  County  Correctional 
Facility  will  continue  to  divert  recyclables  from  the  waste  stream. 

Request  from  MSW  Power 

MSW  Power  is  seeking  an  applicability  determination  on  whether  the  GEM  gasification  unit 
located  at  Plymouth  County  Correctional  Facility  is  subject  to  the  Standards  of  Performance  for 
Other  Solid  Waste  Incinerators  Rule,  40  CFR  Part  60,  Subpart  EEEE;  and  the  National  Emission 
Standards  for  Hazardous  Air  Pollutants  for  Area  Sources:  Industrial,  Commercial,  and 
Institutional  Boilers,  40  CFR  Part  63,  Subpart  JJJJJJ. 

EPA's  Determination 

Standards  of  Performance  for  Other  Solid  Waste  Incinerators  Rule,  40  CFR  Part  60,  Subpart 
EEEE  (Subpart  4E) 

Subpart  4E,  published  on  December  16, 2005  (70  FR  74892),  established  new  source 
performance  standards  for  other  solid  waste  incineration  units.  Under  §  60.2880,  other  solid 
waste  incineration  units  are  very  small  municipal  waste  combustion  units  and  institutional  waste 
incineration  units.  Under  §  60.2885  and  §  60.2886,  this  subpart  applies  to  new  incineration  units, 
which  are  defined  as  units  where  construction  commenced  after  December  9,  2004  or 
reconstruction  or  modification  commenced  on  or  after  June  1 6, 2006. 

Under  §  60.2977,  prisons  are  defined  as  institutional  facilities.  Plymouth  County  Correctional 
Facility  meets  this  criterion  and  is  classified  as  an  institutional  facility.  Institutional  waste 
incineration  units  are  defined  under  §  60.2977  as  any  combustion  units  that  combust  institutional 
waste  and  is  a  distinct  operating  unit  of  the  institutional  facility  that  generates  the  waste,  and 
institutional  waste  is  defined  as  solid  waste  that  is  combusted  at  any  institutional  facility  where 
the  distinct  operating  unit  does  not  provide  for  energy  recovery. 

The  GEM  is  capable  of  providing  energy  recovery,  as  waste  generated  at  Plymouth  County 
Correctional  Facility  can  be  processed  and  gasified  by  the  GEM  to  produce  syngas,  which  is 
fired  by  an  onsite  unit,  creating  thermal  energy.  The  thermal  energy  is  recovered  by  heating  a 
thermal  transfer  loop  containing  a  propylene  glycol/water  mixture,  and  the  thermal  transfer  loop 
is  used  to  pre-heat  the  hot  water  circulation  system  within  the  jail.  Because  the  GEM  provides 
for  energy  recovery,  Plymouth  County  Correctional  Facility’s  waste  stream  does  not  meet  the 
definition  of  institutional  waste  under  §  60.2977  when  it  is  being  disposed  of  through  the  GEM. 
EPA  has  determined  that  because  of  this  exclusion,  the  GEM  is  not  defined  as  an  institutional 
waste  incineration  unit  when  used  to  gasify  waste  and  provide  for  energy  recovery  at  the 
Plymouth  County  Correctional  Facility,  and  is  therefore  not  subject  to  Subpart  4E. 

This  applicability  determination  is  based  on  40  CFR  Part  60,  Subpart  EEEE  as  promulgated  on 
December  16,  2005  (70  FR  74892).  EPA  intends  to  revise  the  emission  standards  for  other  solid 


waste  incineration  units  in  the  future,  and  that  rulemaking  will  address  all  other  solid  waste 
incineration  units  except  sewage  sludge  incineration  units.  Plymouth  County  Correctional 
Facility  should  remain  cognizant  of  any  rule  revisions  and  understand  what  impact  such  changes 
may  have  on  their  operation. 

National  Emission  Standards  for  Hazardous  Air  Pollutants  for  Area  Sources:  Industrial, 
Commercial,  and  Institutional  Boilers,  40  CFR  Part  63,  Subpart  JJJJJJ  (Subpart  6J) 

MSW  Power  operates  a  Weil  McLain  Series  88  boiler  able  to  supply  the  Plymouth  County 
Correctional  Facility  with  1 .0  million  Btu/hr  of  heat  in  the  existing  hot  water  system.  Syngas 
generated  by  the  gasifier  is  the  only  fuel  combusted  in  the  boiler.  In  the  September  12,  2012 
letter,  MSW  Power  provided  facility-wide  potential  to  emit  calculations  to  document  the 
Plymouth  County  Correctional  Facility  is  an  area  source  of  hazardous  air  pollutants  (HAP). 

Subpart  6J  applies  to  industrial,  commercial  and  institutional  boilers  located  at  area  sources  of 
HAP.  Subpart  6J  does  not  apply  to  gas-fired  boilers.  Under  §  63.1 1237,  a  “gas-fired  boiler” 
includes  any  boiler  that  bums  gaseous  fuels  not  combined  with  any  solid  fuels,  bums  liquid  fuel 
only  during  periods  of  gas  curtailment,  gas  supply  emergencies,  or  periodic  testing  on  liquid 
fuels.  Periodic  testing  of  liquid  fuel  shall  not  exceed  48  hours  per  calendar  year.  Under  § 

63.1 1237,  “gaseous  fuel”  includes,  but  is  not  limited  to,  natural  gas,  process  gas,  landfill  gas, 
coal  derived  gas,  refinery  gas,  hydrogen,  and  biogas.  EPA  has  determined  that  because  MSW 
Power’s  boiler  bums  only  syngas,  a  gaseous  fuel,  the  boiler  is  not  subject  to  Subpart  6J. 

This  applicability  determination  is  made  in  reliance  on  the  accuracy  of  the  information  provided 
to  EPA  by  MSW  and  Plymouth  County  Correctional  Facility,  and  does  not  relieve  MSW  Power 
or  the  Plymouth  County  Correctional  Facility  of  the  responsibility  for  complying  fully  with  any 
and  all  applicable  federal,  state  and  local  laws,  regulations  and  permits.  If  you  have  any 
questions  regarding  this  letter,  please  feel  free  to  contact  the  following  members  of  my  staff: 
Susan  Lancey  at  (617)  918-1656  regarding  Subpart  6J;  and  Patrick  Bird  at  (617)  918-1287 
regarding  Subpart  4E. 

Sincerely  Yours, 


David  B.  Conroy 

Chief,  Air  Programs  Branch 


Cc: 

Michael  T.  Cheney,  Plymouth  County  Sheriffs  Department 
Thomas  Cushing,  MassDEP  Southeast  Regional  Office 
Marc  Wolman,  MassDEP  Headquarters  Office 


